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*  Denotes  Origina!  Fellows. 


ELECTED 

1890.  Abbe,  Robert,  M.D.,  11  West  Fiftieth  Street,  New  York. 
Surgeon  to  St.  Luke's  Hospital. 

1894.  Allen,  Dudley  P.,  A.M.,  M.D.,  278  Prospect  Street,  Cleve- 
land, Ohio.  Professor  of  Surgery,  Medical  Department, 
Western  Reserve  University ;  Visiting  Surgeon,  Lakeside 
and  Charity  Hospitals;  Consulting  Surgeon  to  the  Cleve- 
land City  Hospital. 

1890.  Allis,  Oscar  H.,  A.M.,  M.D.,  1604  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian  Hospital. 
*i88o.  AsHHURST,  John,  Jr.,  M.D.,  2000  West  DeLancey  Place, 
Philadelphia.  Professor  of  Surgery  and  of  Clinical  Sur- 
gery in  the  University  of  Pennsylvania;  Surgeon  to  the 
Pennsylvania  Hospital ;  Senior  Surgeon  to  the  Children's 
Hospital  of  Philadelphia. 

1882.  Barton,  James  M.,  A.M.,  M.D.,  1337  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Jefferson  Medical  College  Hos- 
pital and  to  the  Philadelphia  Hospital. 

1882.  Billings,  John  Shaw,  M.D.,  LL.D.,  Edin.  and  Harv.,  21 15 
Chestnut  Street,  Philadelphia.  Retired  Deputy  Surgeon- 
General  U.  S.  A. ;  Professor  of  Hygiene,  University  of 
Pennsylvania.      Metnher  of  Council,  1884-89. 

1882.  Bontecou,  Reed  Brockway,  M.D.,  82  Fourth  Street,  Troy, 
N.  Y.     Surgeon  to  the  Marshall  Infirmary. 
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1890.  Bradford,  E.  H.,  M.D.,  216  Beacon  Street,  Boston.  Vis- 
iting  Surgeon  to  the  Boston  City,  the  Children's,  and  the 
Samaritan  Hospitals,  Instructor  in  Clinical  Surgery  in  the 
Harvard  Medical  School. 
^1880.  Brinton,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia. 
Professor  of  the  Practice  of  Surgery  and  of  Clinical  Sur- 
gery in  the  Jefferson  Medical  College ;  Surgeon  to  St. 
Joseph's  Hospital.     Treasurer,  1884-85. 

1895.  Bryant,  Joseph  D.,  M.D.,  54  West  Thirty-sixth  Street,  New 
York.  Professor  of  A  natomy,  and  of  Operative  and  Clinical 
Surgery,  Bellevue  Hospital  Medical  College  ;  Visiting  Sur- 
geon to  Bellevue  and  St.  Vincent's  Hospitals;  Consulting 
Surgeon  to  Gouveneur  Hospital,  Hospital  for  Ruptured 
and  Crippled,  St.  Joseph's,  and  Hackensack  Hospitals, 
Asylum  for  Insane,  New  York,  etc. 

1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirty-fifth 
Street,  New  York.  Adjunct  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery  in  the  College  of  Physi- 
cians and  Surgeons,  New  York  ;  Surgeon  to  the  New  York 
and  St.  Luke's  Hospitals ;  Consulting  Surgeon  to  the 
Hospital  for  Ruptured  and  Crippled,  and  to  the  New 
York  Cancer  Hospital. 

1893.  Burrell,  Herbert  Leslie,  M.D.  (Harvard),  22  Newbury 
Street,  Boston,  Mass,  Visiting  Surgeon  to  the  Boston  City, 
the  Children's,  and  the  Carney  Hospitals;  Instructor  in 
Clinical  Surgery,  Harvard  Medical  School. 

1889.  Cabot,  Arthur  T.,  M.D.,  3  Marlborough  Street,  Boston, 
Mass.     Surgeon  to  the  Massachusetts  General  Hospital. 

1885.  Carmalt,  William  H.,  A.M.,  M.D.,  Vice-President,  87  Elm 
Street,  New  Haven,  Conn.  Professor  of  Surgery  in  Yale 
University  ;  Surgeon  to  the  New  Haven  Hospital. 

1882.  Cheever,  David  Williams,  M.D.,  239  Boylston  Street, 
Boston,  Mass.  Professor  of  Surgery  in  Harvard  Univer- 
sity;   Surgeon  to  the  Boston   City  Hospital.     President, 


1880. 


i; 


Conner,  Phineas  Sanborn,  M.D.,  LL.D.,  159  West  Ninth 
Street,  Cincinnati,  Ohio.  Professor  of  Surgery  in  the 
Medical  College  of  Ohio;    Professor  of  Surgery,    Dart- 
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mouth  Medical  College ;  Surgeon  to  the  Cincinnati  and 
the  Good  Samaritan  Hospitals.  President,  1891 ;  Member 
of  Council,  1883  and  1895  ;   Treasurer,  1885-91. 

1883.  Dandridge,  Nathaniel  Pendleton,  M.D.,  Treasurer,  148 
Broadway,  Cincinnati,  Ohio.  Professor  of  Practice  of 
Surgery  and  of  Clinical  Surgery  in  Miami  Medical  Col- 
lege, Cincinnati. 

1892.  Deaver,  John  B.,  M.D.,  120  South  Eighteenth  Street,  Phila- 
delphia. Professor  of  Applied  Anatomy,  University  of 
Pennsylvania ;  Surgeon  to  the  Philadelphia  and  German 
Hospitals,  Philadelphia ;  Consulting  Surgeon  to  the  Penn- 
sylvania Training  School  for  Feeble-Minded,  Elwyn,  Pa. 

1882.  Dennis,  Frederic  Shepard,  M.D.,  542  Madison  Avenue, 
New  York.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Bellevue  Hospital  Medical  College;  Sur- 
geon to  the  Bellevue  and  St.  Vincent's  Hospitals ;  Con- 
sulting Surgeon  to  the  Hospital  for  Ruptured  and  Crip- 
pled. President,  1894;  Vice-President,  1887;  Member  of 
Council,  1889. 

1893.  Elliot,  John  Wheelock,  A.M.,  M.D.  (Harvard),  124  Bea- 
con Street,  Boston.  Assistant  Instructor  in  Clinical  Sur- 
gery at  Harvard  University ;  Surgeon  Massachusetts 
General  Hospital. 

1893.  Fencer,  Christian,  M.D.,  Vice-President,  269  La  Salle 
Avenue,  Chicago.  Professor  of  Clinical  Surgery  in  the 
Northwestern  University  Medical  School  and  the  Chicago 
Polyclinic ;  Surgeon  to  Emergency,  German,  Mercy,  and 
Norwegian  Hospitals. 

1882.  Forbes,  William  Smith,  M.D.,  1704  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Jefferson  Medical 
College  of  Philadelphia ;  Surgeon  to  the  Protestant  Epis- 
copal Hospital. 

1891.  Fowler,  George  R  ,  M.D.,  302  Washington  Avenue,  Brook- 
lyn, New  York.  Surgeon  to  the  Methodist  Episcopal  Hos- 
pital. 
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1893.  Gaston,  James  McFadden,  A. B.,  M.D.,  421  Capitol  Ave- 
nue, Atlanta,  Georgia.  Professor  of  Surgery  in  Southern 
Medical  College,  Atlanta,  Ga. 

1882.  Gay,  George  Washington,  M.D.,  665  Boylston  Street, 
Boston,  Mass.  Surgeon  to  the  Boston  City  Hospital ; 
Clinical  Instructor  in  Surgery  in  Har\^ard  University. 
Member  of  Council,  1882. 

1892  Gerrish,  Frederic  Hemry,  A.M.,M.D.,  675  Congress  Street, 
Portland,  Maine.  Consulting  Surgeon,  Maine  General 
Hospital  ;  Professor  of  Anatomy  in  Medical  Department 
of  Bowdoin  College. 

1890.  Gerster,  Arpad  G.,  M.D.,  56  East  Twenty  fifth  Street,  New 
York.  Professor  of  Surgery  in  the  New  York  Polyclinic  ; 
Surgeon  to  the  German  and  Mt.  Sinai  Hospitals. 

1892.  Halsted,  William  S.,  M.D.,  1201  Eutaw  Place,  Baltimore, 
Md.     Surgeon  to  Johns  Hopkins  Hospital. 

1895.  Harte,  Richard  H.,  M.D.,  1503  Spruce  Street,  Philadel- 
phia. Demonstrator  of  Osteology  in  the  University  of 
Pennsylvania;  Surgeon  to  the  Pennsylvania  and  Episcopal 
Hospitals;  Assistant  Surgeon  to  the  University  Hospital; 
Consulting  Surgeon,  St.  Mary's  and  St.  Timothy's  Hos- 
pitals, 

1889,  HoMANS,  John,  M.D.,  161  Beacon  Street,  Boston,  Mass. 
Visiting  Surgeon  to  the  Massachusetts  General  Hospital. 

1882.  IsHAM,  Ralph  N.,  A.M.,  M.D.,  321  Dearborn  Avenue,  Chi- 
cago. Professor  of  the  Principles  and  Practice  of  Surgery 
in  the  Chicago  Medical  College  (Medical  Department  of 
the  Northwestern  University). 

''1880.  Keen,  William  Williams,  A.M.,  M.D.,  LL.D.,  1729  Chest- 
nut Street,  Philadelphia.  Professor  of  the  Principles  of 
Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical 
College  ;  Surgeon  to  the  Jefferson  Medical  College  Hos- 
pital and  to  the  Orthopaedic  Hospital  and  Infirmary  for 
Nervous  Diseases ;  Consulting  Surgeon  to  the  Woman's 
and  St.  Agnes's  Hospitals ;  Membre  Correspondant 
Etranges  de  la  Societe  de  Chirurgie  de  Paris ;    Membre 
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Honoraire  de  la  Societe  Beige  de  Chirurgie.      Vice-Presi- 
dent,  1892. 

1890.  Lane,  Levi  Cooper,  A.M.,  M.D.,  M.R.C.S.  Eng.,  LL.D., 
San  Francisco,  Cal.  Professor  of  Surgery  in  the  Cooper 
Medical  College,  San  Francisco.      Vice-President,  1891. 

1889.  Lange,  Frederick  E.,  M.D.,  691  Lexington  Avenue,  New 
York. 

*i88o.  Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis. 
Surgeon  to  St.  Mary's  Hospital. 

'  18S0.     Mastin,  Claudius  Henry,  M.D.,   LL.D.,  Univ.  of  Penna., 

Northeast  corner  Joachim  and  Conti  Streets,  Mobile,  Ala. 

President,  1890;  Vice-President,  1889;  Member  of  Council. 

1891,  '94,  '95- 

1887.     Mastin,  William  McDowell,   M.D.,   Northeast   corner  of 

Joachim  and  Conti  Streets,  Mobile,  Ala. 
1895.  Matas,  Rudolph,  M.D.,  2255  St.  Charles  Street,  New  Orleans, 
La.  .  Professor  of  Surgery,  Medical   Department  Tulane 
University ;  Professor  of  Clinical  Surgery,  New  Orleans 
Polyclinic;  Visiting  Surgeon,  Charity  Hospital;  Consult- 
ing Surgeon  Eye,  Ear,  Nose,  and  Throat  Hospital. 
1S92.     McBurney,  Charles,  M.D.,  28  West  Thirty-seventh  Street, 
New  York.     Professor  of  Clinical  Surgery  in  the  College 
of  Physicians  and  Surgeons ;    Attending  Surgeon  to  the 
Roosevelt   Hospital;    Consulting   Surgeon   to  St.  Luke's 
and  the  Presbyterian  Hospitals. 
1882.     McGraw,  Theodore  A.,  M.D.,  107  West  Fort  Street,  De- 
troit, Michigan.       Professor   of   Surgery   in   the    Detroit 
Medical  College;  Surgeon  to  St.  Mary's  and  the  Harper 
Hospitals. 

*i88o.  McGuiRE,  Hunter,  M. D.,  LL.D.,  513  East  Grace  Street, 
Richmond,  Va.  President  of  the  College  of  Physicians 
and  Surgeons  and  Professor  of  Clinical  Surgery.  Presi- 
dent, 1886;  Member  of  Council,  1880-85. 

*i88o.  Mears,  J.  Ewing,  A.M.,  M.D.,  1429  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  and  of  Clinical  Surgery 
in  the  Pennsylvania  College  of  Dental  Surgery.  Presi- 
dent, 1893;  Recorder,  1881-93. 
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1893.  Millard,  Perry  H.,  M.D.,  430  Holly  Avenue,  St.  Paul, 
Minn.  Dean  .and  Professor  of  the  Principles  of  Surgery 
and  Medical  Jurisprudence  in  the  University  of  Minne- 
sota ;  Member  of  the  Surgical  Staff  of  the  City  and  County 
Hospitals, 

1893.  MixTER,  Samuel  Jason,  S.B.  (Massachusetts  Institute  of 
Technology),  M.D.  (Harvard),  180  Beacon  Street,  Boston. 
Visiting  Surgeon  to  Carney  Hospital ;  Surgeon  to  Out- 
patients, Massachusetts  General  Hospital ;  Consulting 
Surgeon  of  the  Massachusetts  Charily  Eye  and  Ear  In- 
firmary ;  Instructor  of  Anatomy  in  the  Harvard  Medical 
College. 

1895.  Moore,  James  E.,  M.D.,  802  Dayton  Building,  Minneapolis, 
Minn.  Professor  of  Orthopaedic  and  Clinical  Surgery, 
University  of  Minnesota ;  Surgeon  to  St.  Barnabas  and 
to  Northwestern  Hospitals ;  Consulting  Surgeon  to  St. 
Mary's  and  City  Hospitals. 
*i88o.  Morton,  Thomas  George,  M.D.,  1421  Chestnut  Street, 
Philadelphia.  Surgeon  to  the  Pennsylvania^  the  Ortho- 
paedic, and  the  Jewish  Hospitals. 

1886.  MuDD,  Henry  H.,  M.D.,  500  North  Jefferson  Street,  St. 
Louis,  Mo.  Professor  of  Surgical  Anatomy  and  Clinical 
Surgery  in  St.  Louis  Medical  College ;  Surgeon  to  St. 
Luke's  Hospital. 

18S2.     Nancrede,    Charles   Beylard,  A.M.,  M.D.,  Ann  Arbor, 
Mich.     Professor  of  Surgery  in  the  University  of  Michi- 
gan.     Vice-Presidefit,  1889. 
J;i882.     NoRRis,  Basil  E.,  M.D.,  Surgeon  U.  S.  Army,  "  Occidental 
Hotel,"  San  Francisco. 

1882.  Owens,  John  E.,  M.D.,  1806  Michigan  Avenue,  Chicago. 
Professor  of  Principles  and  Practice  of  Surgery  and  Clin- 
ical Surgery  in  the  Chicago  Medical  College  ;  Attending 
Surgeon  to  St.  Luke's  Hospital. 

*i88o.  Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Pennsylvania  and  the  St.  Joseph's  Hospital. 
Treasurer,  1880-83. 

\  Died  October,  1895. 
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1880.  Pancoast,  William  Henry,  M.D.,  11 00  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  in  the  Medico- 
Chirurgical  College  of  Philadelphia. 

1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
N.  Y,  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Buffalo;  Surgeon  to  the  Buffalo 
General  Hospital ;  Consulting  Surgeon  to  the  Fitch  Acci- 
dent Hospital.  Vice-President,  i^()2, ;  Member  of  Council, 
1893-94. 

1893.  Parmenter,  John,  M.D.,  519  Franklin  Street,  Buffalo,  N. 
Y.  Professor  of  Anatomy  and  Clinical  Surgery  in  the 
Medical  Department  of  the  University  of  Buffalo  ;  Surgeon 
to  the  Erie  County,  Fitch,  and  Children's  Hospitals; 
Assistant  Surgeon  to  the  Buffalo  General  Hospital. 

1889.  Pilcher,  Lewis  S.,  M.D.,  145  Gates  Avenue,  Brooklyn, 
N.  Y.  Professor  of  Clinical  Surgery  in  the  Post-Graduate 
Medical  School,  New  York  ;  Surgeon  to  the  Methodist 
Episcopal  Hospital.      Vice-President,  1893. 

1887.  Porter,  Charles  Burnham,  A.M.,  M.D.  (Harv.),  5  Arling- 
ton Street,  Boston,  Mass.  Professor  of  Clinical  Surgery 
in  Harvard  Medical  School ;  Surgeon  to  the  Massachusetts 
General  Hospital.      Vice  President,  1892. 

1882.  Porter,  William  Gibbs,  M.D.,  1118  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian  and  Philadelphia 
Hospitals. 

1882.  Prewitt,  Theodore  F.,  M.D.,  2126  Olive  Street,  St.  Louis, 
Mo.  Professor  of  the  Principles  and  Practice  of  Surgery 
and  of  Clinical  Surgery  in  the  Missouri  Medical  College; 
Surgeon  to  St.  John's  Hospital.  Vice-President,  1886; 
Member  of  Council,  1894-95. 

1SS6.  Ransohoff,  Joseph,  M.D.,  F.R.C.S.,  Eng.,  296  Walnut 
Street,  Cincinnati,  Ohio.  Professor  of  Anatomy  in  the 
Medical  College  of  Ohio ;  Surgeon  to  the  Cincinnati  and 
the  Good  Samaritan  Hospitals. 

1887.  Richardson,  Maurice  Howe,  A.B.,  M.D.,  Secretary,  224 
Beacon  Street,  Boston,  Mass.  Surgeon  to  the  Massachusetts 
General  Hospital ;  Assistant  Professor  of  Anatomy  in 
Harvard  Medical  School. 
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1882.  Roberts,  John  B.,  A.M.,  M.D.,  1627  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  and  Surgery  in  the  Phila- 
delphia Polyclinic  ;  Professor  of  Surgery  in  the  Woman's 
Medical  College  of  Pennsylvania ;  Surgeon  to  the  Metho- 
dist and  the  Jewish  Hospitals.  Vice-President,  1888  and 
1894;    Treasurer,  1892-93. 

1 88 2.  RusHMORE,  John  Dikeman,  M.D.,  129  Montague  Street, 
Brooklyn,  N.  Y.  Professor  of  Surgery  in  the  Long  Island 
College  Hospital ;  Surgeon  to  the  Brooklyn,  the  St.  Peter's, 
and  the  Eye  and  Ear  Hospitals. 

'1880.  Sayre,  Lewis  Albert,  M.D.,  285  Fifth  Avenue,  New  York. 
Professor  of  Orthopaedic  Surgery  in  the  Bellevue  Hospital 
Medical  College ;  Consulting  Surgeon  to  the  Bellevue, 
the  Charity,  and  the  St.  Elizabeth's  Hospitals,  and  to  the 
Home  for  Incurables. 

1882.  Senn,  Nicholas,  M.D.,  Ph.D.,  LL.D.,  532  Dearborn  Ave- 
nue, Chicago,  111.  Professor  of  the  Principles  of  Surgery 
and  Clinical  Surgery  in  Rush  Medical  College  ;  Attending 
Surgeon  to  the  Presbyterian  Hospital ;  Surgeon-in-Chief 
to  St.  Joseph's  Hospital.     President,  1892. 

1882.  Smith,  Stephen.  A.M.,  M.D.,  LL.D.,  574  Madison  Avenue, 
New  York.  Professor  of  Clinical  Surgery  in  the  University 
Medical  College  of  New  York ;  Surgeon  to  the  IBellevue 
and  the  St.  Vincent's  Hospitals.      Vice  President,  1890. 

1895.  SoucHON,  Edmond,  M.D.,  135  Baronne  Street,  New  Orleans, 
La.  Professor  of  Anatomy  and  Clinical  Surgery,  Tulane 
University;  Attending  Surgeon,  Charity  Hospital;  Con- 
sulting Surgeon  to  the  Eye,  Ear,  Nose,  and  Throat  Hos- 
pital. 

1889.  Stimson,  Lewis  A.,  M.D.,  34  East  Thirty-third  Street,  New 
York.  Professor  of  Surgery  in  the  University  of  New 
York. 

1885.  Thomson,  J.  Ford,  M.D.,  1401  H  Street,  N.  W,,  Washing- 
ton, D.  C.  Professor  of  Surgery  in  the  National  Medical 
College;  Surgeon  to  the  Garfield  Memorial  and  the 
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opinions  published  in  this  volume. 


I 


REPORT  OF  THE  COMMITTEE  ON  NECROLOGY. 


WILLIAM  THOMPSON   BRIGGS,  M.D. 
Born,  December  4,  1828.     Died,  June  13,  1894. 

Dr.  William  Thompson  Briggs,  one  of  the  original  members  of 
the  American  Surgical  Association,  was  born  in  Bowling  Green,  Ken- 
tucky, December  4,  1828.  He  received  his  medical  education  at  the 
Medical  Department  of  Transylvania  University,  Kentucky,  gradu- 
ating in  1848.  After  practising  his  profession  three  years  in  his  native 
place  he  removed,  in  1852,  to  Nashville,  Tennessee,  when  he  was 
appointed  Demonstrator  in  Anatomy  in  the  Medical  Department  of 
the  University  of  Nashville.  After  five  years'  service  as  Demonstrator 
he  was  made  adjunct  Professor  of  Anatomy.  In  1865  he  was  appointed 
Professor  of  Surg  cal  Anatomy  and  Physiology,  and  in  1866  Professor 
of  Obstetrics  and  Diseases  of  Women  and  Children.  Two  years  later 
he  was  made  Professor  of  Surgery,  which  chair  he  occupied  until  his 
death — a  period  covering  twenty-six  years. 

He  was  a  membr  r  of  a  number  of  medical  associations — local,  State, 
and  national.  He  occupied  the  chair  of  President  of  the  Medical 
Society  of  Tennessee  ;  of  the  American  Surgical  Association  in  1885  ; 
of  the  Section  of  Surgery  in  the  Ninth  International  Medical  Congress, 
held  in  Washington  ;  and  of  the  American  Medical  Association  in  1890. 

His  contributions  to  the  literature  of  his  profession  were  numerous 
and  valuable,  and  were  made  chiefly  through  the  current  medical 
journals  and  in  papers  read  before  associations  of  which  he  was  a 
member. 

Dr.  Briggs  was  connected,  as  a  teacher,  for  a  period  of  forty-three 
years  with  the  Medical  Department  of  the  University  of  Nashville, 
during  which  time  he  ably  and  successfully  filled  various  important 
positions.  While  he  possessed  none  of  the  external  graces  of  the 
polished  orator,  he  was  at  all  times  listened  to  with  marked  attention. 
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The  knowledge  he  possessed  of  the  subject  which  he  discussed  "forced 
his  hearers  ro  recognize  in  him  a  safe  and  reliable  guide  and  master ; 
he  inspired  in  his  pupils  all  that  contributes  to  make  useful,  high- 
minded,  honorable,  noble  manhood."  As  an  operator  he  was  accu- 
rate, quick  in  movement,  ready  in  resources,  with  the  boldness  which 
belongs  to  thorough  anatomical  knowledge. 

In  the  community  in  which  Dr.  Briggs  lived  he  was  highly  esteemed 
as  a  citizen.  In  general  intercourse  with  society  he  was  genial  in 
manner — "an  open-hearted  and  candid  friend,  he  numbered  them  by 
troops,  and  in  the  conflicts  and  collisions  of  life  was  not  an  insidious 
foe."  The  public  sense  of  his  professional  capacity  and  worth,  and 
of  his  manly  qualities  of  character,  was  made  evident  on  the  occasion 
of  his  funeral,  which  attracted  one  of  the  largest  assemblages  ever 
gathered  in  the  city  to  manifest  respect  and  sorrow  that  one  of  its 
foremost  citizens  had  passed  away.  J.  E.  M. 


ALBERT   B.  MILES,  M.D. 
Born,  1S52.     Died,  August  5,  1894. 

Dr.  Albert  B.  Miles  was  born  in  1852.  He  received  his  early 
education  at  the  Gordon  Institute,  of  Southern  Arkansas.  In  1870  he 
entered  the  Academic  Department  of  the  University  of  Virginia,  and 
in  1875  received  his  degree  in  medicine  from  the  University  of 
Louisiana.  Two  months  after  graduation  he  was  chosen  Demonstrator 
of  Anatomy  in  the  Medical  Department  of  the  University  from  which 
he  was  graduated.  In  1886  he  was  elected  Professor  of  Materia 
Medica,  Therapeutics,  and  Hygiene  in  the  Medical  Department  of 
Tulane  University,  and  in  1893,  o^  the  death  of  Dr.  Stone,  he  was 
elected  to  the  Chair  of  Surgery  in  the  same  institution,  which  position 
he  held  until  his  death. 

He  held  a  number  of  hospital  positions,  being  elected,  in  1876, 
visiting  physician  to  Charity  Hospital ;  in  i88r,  Physician-in-charge 
of  Hotel- Dieu,  the  Infirmary  of  Sisters  of  Charity;  and  in  the  year 
following  he  became  House  Surgeon  in  Charity  Hospital. 

He  was  a  member  of  a  number  of  medical  associations,  including 
New  Orleans  Medical  Association,  New  Orleans  Parish  Medical  Asso- 
ciation, Louisiana  State  Medical  Society,  and  Southern  Surgical  and 
Cxynecological  Association. 
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He  was  elected  a  Fellow  of  the  American  Surgical  Association  in 

1893.  J.  E.  M. 

CARL  THIERSCH. 
Born,  April  21,  1822.     Died,  April  28,  1895. 

Carl  Thiersch,  the  son  of  a  well-known  philologist,  Friedrich 
Thiersch,  was  born  in  Munich,  where  he  graduated  in  medicine  in  1846- 
In  1848  he  became  Prosector  to  the  Chair  of  Pathological  Anatomy  in 
the  University  ;  in  1854  was  elected  Professor  of  Surgery  at  Erlangen, 
and  in  185  7  accepted  the  call  from  the  University  of  Leipzig.  He  was 
elected  an  Honorary  Fellow  of  the  American  Surgical  Association  in 

1894.  He  was  one  of  the  first  to  give  special  attention  to  patho- 
logical histology  and  to  the  technique  connected  therewith,  especially 
in  fine  injections  and  section-cutting  ;  and  there  still  exist  many 
beautiful  preparations  of  his  make.  Some  of  the  results  of  this  labor 
appeared  in  1865,  in  his  famous  work  Der  Epithelialkreis,  namentlich 
der  Hunt,  which  marks  an  epoch  in  our  knowledge  of  this  disease,  and 
which  has  had  a  most  important  influence  upon  methods  of  treatment. 
The  subject  of  cancer  had  a  great  fascination  for  him,  and  just  before 
his  death  he  was  experimenting  with  injections  of  bacterial  products 
in  the  treatment  of  this  disease.  Other  important  contributions  to 
surgery  were  his  papers  on  the  healing  of  wounds,  on  Lister's  method, 
and  especially  on  the  dangers  of  carbolic  acid,  and  on  the  method  of 
skin-grafting  which  is  now  everywhere  known  by  his  name. 

Thiersch  was  a  man  of  broad  culture  and  of  strong  common  sense, 
a  hard  worker,  modest  and  unassuming,  and  greatly  beloved  by  all 
who  had  the  good  fortune  to  make  his  personal  acquaintance,  and  in 
the  history  of  German  surgery  his  name  will  rank  with  those  of  the 
leaders  of  his  day.  J.  S.  B, 


ARTHUR  EDWARD   DURHAM,  F.R.C.S.  Eng. 
Born,  1834.     Died,  May  7,  1895. 

Mr.  Arthur  Edward  Durham,  one  of  the  distinguished  Honorary 
Fellows  of  the  American  Surgical  Association,  died,  May  7,  1895,  of 
acute  pneumonia,  after  an  illness  of  less  than  thirty  hours  from  the 
onset  of  the  malady. 
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He  began  his  medical  studies  at  Guy's  Hospital,  London,  in  1855, 
and  passed  his  first  M.B.  examination  in  1857,  taking  honors  on  the 
occasion.  He  passed  the  M.R.C.S.  examination  in  1858,  and  F.R.C.S. 
in  i860.  In  1859  he  became  Demonstrator  of  Anatomy  at  Guy's 
Hospital,  and  lectured  on  experimental  philosophy  and  the  use  of 
the  microscope  at  the  Borough  School.  In  1862  he  was  elected 
assistant  surgeon  at  the  hospital,  and  full  surgeon  in  1873,  which  posi- 
tion he  occupied  until  1894,  when  his  appointment  lapsed  through 
age.  During  the  past  year  he  was  Consulting  Surgeon  to  the  Hospital. 
He  lectured  on  anatomy  for  years,  and  afterward  on  surgery,  and 
was  editor  of  many  volumes  of  Guy's  Hospital  reports.  He  founded 
the  prizes  for  dissection  at  Guy's  Hospital  for  first-  and  second-year 
men,  which  were  awarded  annually,  and  which  always  excited  much 
competition. 

He  was  Consulting  Surgeon  to  the  Royal  Hospital  for  Women  and 
Children,  to  the  Stockwell  Orphanage,  and  St.  Alban's  Dispensary. 

As  a  practitioner  of  surgery  he  was  painstaking,  quick  in  diagnosis, 
and  prompt  in  treatment ;  and  his  sympathetic  and  kindly  manner 
endeared  him  to  his  patients  of  all  ranks  of  society.  As  an  operator, 
he  was  bold,  neat  to  a  degree,  and  careful,  neglecting  nothing  that 
tended  to  the  patient's  interests.  He  adopted  early  the  antiseptic 
methods  of  treatment  in  dealing  with  operation  and  other  wounds, 
and,  with  the  true  instinct  of  the  artist,  he  was  most  particular  in 
regard  to  the  adjustment  of  all  the  dressings. 

As  a  speaker  he  was  fluent  and  wrote  with  facility,  and  frequently 
took  part  in  the  discussions  at  the  meetings  of  the  medical  societies  of 
which  he  was  a  member.  He  was  for  the  past  eleven  years  a  member 
of  the  Council  of  the  Royal  College  of  Surgeons,  and  had  been  a 
Vice-President  of  the  College.  He  was  President  of  the  Medical 
Society  of  London  in  1885,  and  for  the  past  four  or  five  years  its 
Treasurer.  He  had  also  been  Vice-President  of  the  Royal  Medical 
and  Chirurgical  Society.  He  was  President  of  the  Metropolitan 
Counties  Branch  of  the  British  Medical  Association  in  1866,  and  had 
been  selected  to  deliver  the  Address  in  Surgery  at  the  meeting  of  the 
Association  in  London,  held  during  this  past  summer.  He  contributed 
papers  largely  to  the  societies  of  which  he  was  a  member,  and  which 
were  published  in  their  Transactions.  He  was  the  author  of  surgical 
papers  which  appeared  in  Holmes'  System  of  Surgery  and  in  Sir  R. 
Quain's  Dictionary  of  Medicine. 
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He  was  originator  of  the  tracheotomy  tube  that  bears  his  name, 
and  of  many  other  surgical  instruments  and  devices. 

His  kindly  manner  and  sympathetic  nature  attracted  students  to 
him,  and  he  took  a  great  interest  in  all  that  appertained  to  their  wel- 
fare. He  was  President  of  the  Students'  Club  at  Guy's  Hospital  and 
of  the  Students'  Cricket  Club. 

One  of  his  colleagues  and  close  friends  thus  writes  of  him:  ''The 
most  prominent  features  of  his  character  were  his  ardent  temperament, 
his  strong  sympathetic  nature,  and  his  kindness  of  heart.  These  were 
sufficient  to  make  him  a  universal  favorite.  They  created  a  response 
in  others  of  a  like  kind,  who  ever  spoke  in  the  most  enthusiastic  man- 
ner of  their  love  for  Durham.  Good  surgeon,  however,  as  he  was,  he 
was  most  remarkable  from  his  personal  character  ;  the  enthusiasm  he 
displayed  in  his  work  and  the  devotion  he  paid  to  every  case  which 
came  before  him  were  extraordinary." 

The  sentiment  expressed  in  the  words  above  will  find  an  echo  in  the 
hearts  of  all  of  the  Fellows  of  the  Association  who  had  the  pleasure  to 
make  the  acquaintance  of  Mr.  Durham  on  the  occasion  of  his  visit  to 
this  country,  at  which  time  he  was  present  at  the  meeting  of  the  Asso- 
ciation and  participated  in  its  discussions.  Surgeons  of  this  country 
who  visited  London  were  always  sure  of  a  most  cordial  welcome  from 
him,  and  those  who  were  fortunate  enough  to  enter  the  circle  of  his 
home-life  cannot  forget  the  picture  of  the  happy  life  in  the  midst  of 
his  truly  happy  family.  A  distinguished  surgeon,  a  sincere  friend,  a 
devoted  husband  and  fatner.  J.  E.  M. 


ARISTIDE    A.  S.  VERNEUIL,  M.D. 
Born,  September  29,  1823.     Died,  June  11,  1895. 

Dr.  Aristide  Verneuil  was  a  native  of  Paris,  where  he  studied 
medicine,  taking  his  doctor's  degree  in  1852,  his  thesis  being  entitled 
"  Recherches  sur  la  Locomotion  du  coeur."  He  became  assistant  in 
Anatomy  and  Physiology  in  the  Faculty  in  1853,  Surgeon  to  the  Hos 
pital  in  1856,  Chief  Surgeon  at  the  Lourcine  in  1862,  Professor  of  Clin- 
ical Surgery  at  La  Pitie  in  1872,  and  at  the  H6te!-Dieu  in  1889.  In  1868 
he  was  elected  Professor  of  Surgical  Pathology  in  the  Faculty  of  Medi- 
cine, holding  the  chair  until  1892.     In  1885  he  was  elected  an  Hon- 
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orary  Fellow  of  the  American  Surgical  Association.  His  Memoires  de 
Chirurgie,  in  five  volumes,  Paris,  1887-88,  was  his  principal  work. 
He  was  a  popular  lecturer,  a  hard  worker,  fond  of  controversy,  and 
bold,  frank,  and  witty  in  his  criticisms  and  comments ;  and  while 
his  name  is  not  connected  with  any  great  discovery  or  advance  in 
surgery,  he  was  for  twenty  years  one  of  the  best  known  of  the  leaders 
in  surgery  in  France.  J.  S.  B. 


ADDRESS    OF   THE    PRESIDENT. 


THE  ETIOLOGY,  DIAGNOSIS,  AND  TREATMENT  OF 
MALIGNANT  DISEASE. 


By  FREDERIC  S.  DENNIS,  M.D., 

NEW    YORK. 


In  assuming  the  office  of  the  Presidency  it  becomes  my  first 
and  pleasing  duty  to  cordially  thank  the  members  of  this  Asso- 
ciation for  the  great  honor  which  they  have  seen  fit  to  confer  upon 
me.  It  will  be  my  aim  to  make  this  meeting  a  memorable  one 
in  the  history  of  the  Association.  The  records,  the  discus- 
sions, and  the  clinical  work  of  this  organization  are  well  known 
throughout  the  civilized  world.  It  is,  therefore,  with  a  keen 
feeling  of  inability  to  instruct  so  many  eminent  men  that  I  ap- 
proach my  task  with  much  hesitation.  The  great  prominence 
which  the  Council  has  given  this  year  to  a  discussion  of  the 
results  of  treatment  in  malignant  disease  has  directed  my  atten- 
tion to  this  subject. 

In  the  busy  pursuits  of  our  professional  work  tangible  results 
are  desired.  The  days  for  speculation  in  fanciful  theories  are 
past,  and  every  worker  in  this  Society  believes  that  practical 
results,  which  can  only  be  obtained  by  careful  analysis  and 
scientific  study,  are  the  only  reliable  helps  to  guide  us  in  our 
search  after  the  truth. 

I  have  selected,  therefore,  a  subject  for  discussion  upon  which 
I  possess  reliable  and  accurate  data.  It  is  a  subject,  too,  which 
has  never  been  considered  in  the  manner  in  which  I  shall  pre- 
sent it  to  you  upon  this  occasion,  and,  furthermore,  it  is  a  subject 
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the  materials  of  which  have  involved  many  years  of  study  and 
observation. 

With  this  brief  introduction,  I  shall  invite  your  attention  to 
some  clinical  remarks  upon  malignant  tumors,  including  a  report 
of  a  series  of  cases  which  have  been  cured  beyond  the  three 
years'  limit  of  time,  and,  therefore,  in  all  probability  permanently 
cured,  since  the  likelihood  of  return  after  three  years'  duration 
is  infinitesimally  small. 

Great  diversity  of  opinion  has  existed  during  the  past  few  years 
as  to  the  question  of  the  curability  of  malignant  disease.  Writers 
upon  this  subject  have  presented  a  most  melancholy  picture. 
Statistics  have  been  published  from  time  to  time  embracing  a 
series  of  cases  of  carcinoma,  for  example  ;  but  the  collection  of 
a  group  of  malignant  tumors  in  which  are  included  every  kind, 
and  affecting  any  structure  or  organ,  and  applying  a  three  years' 
limit  of  immunity,  has  never  been  systematically  made.  It 
matters  little  whether  a  patient  has  a  carcinoma  or  sarcoma,  or 
any  other  form  of  malignant  neoplasm  ;  the  chief  object  of  in- 
terest to  him  or  to  her  is  the  possibility  of  rescue.  If  it  can  be 
shown  that  patients  suffering  from  malignant  disease  can  be 
cured  by  surgical  interference,  and  at  the  same  time  the  condi- 
tions necessary  to  effect  a  cure  can  be  pointed  out,  brilliant  re- 
sults may  be  confidently  expected  in  the  future. 

The  chief  difficulty  in  obtaining  reliable  statistics  upon  the 
question  of  permanent  cures  in  the  treatment  of  malignant  dis- 
ease lies  in  the  fact  that  surgeons  report  cases  of  cure  in  tumors 
which  were  in  reality  non-malignant.  In  order  to  overcome  this 
difficulty  there  should  be  a  rule  from  which  there  is  no  excep- 
tion. Before  a  tumor  is  classed  malignant  it  must  be  subjected 
to  a  thorough  microscopical  examination  by  a  well-recognized 
pathologist.  If  this  condition  is  not  complied  with  the  case 
should  not  be  included  in  the  list  of  cures.  I  have  had  many  cases 
of  malignant  disease  in  which  there  was  no  doubt  in  my  own 
mind,  both  from  the  clinical  as  well  as  from  the  gross  appear- 
ances, yet  these  cases  have  been  excluded  in  estimating  the 
curability  of  malignant  disease  because  a  microscopical  exami- 
nation was  wanting. 
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The  first  thing  that  impresses  one  in  the  study  of  this  subject 
is  that  there  are  certain  recognized  conditions  which  give  rise  to 
mahgnant  disease.  The  second  thing  is  that  apparently  these 
same  conditions  exist  without  giving  rise  to  malignant  disease. 
It  is,  therefore,  most  difficult  to  understand  why  in  the  07ie  case 
a  carcinoma  or  a  sarcoma  develops,  and  in  another  case,  under 
apparently  similar  conditions,  no  carcinoma  or  sarcoma  develops. 
The-  same  law  which  governs  infection  in  zymotic  disease  is, 
without  doubt,  in  operation  in  regard  to  infection  in  malignant 
disease ;  but  the  full  interpretation  of  that  law  has  not  yet  been 
made.  The  germ  theory  of  malignant  disease  has  not  been 
proved  to  the  satisfaction  of  the  surgeon;  but  without  doubt 
in  due  course  of  time  light  upon  this  important  point  will 
appear.  In  the  present  unsettled  state  of  opinion  it  is  in- 
cumbent upon  the  surgeon  to  direct  his  attention  to  the  clinical 
part  of  the  question  and  to  leave  the  bacteriological  controversy 
to  that  domain  of  science.  At  all  events,  the  clinical  side  of 
the  question  will  eventually  be  found  to  harmonize  with  the 
bacteriological,  and  it  is  by  pursuing  the  subject  along  these 
lines  that  an  ultimate  conclusion  will  be  reached.  Death  is  the 
inevitable  result  of  malignant  disease  unless  it  is  removed,  and, 
since  every  one  is  exposed  to  conditions  giving  rise  to  malig- 
nant growth,  it  is  important  to  inquire  into  the  special  circum- 
stances connected  with  the  growth  and  development  of  malignant 
tumors. 

In  presenting  these  cases  for  discussion  I  do  not  wish  it  to  be 
understood  that  in  each  case  the  cause  which  has  been  assigned 
was  the  on/y  cause  present  to  produce  the  disease. 

For  many  years  I  have  given  the  closest  clinical  observa- 
tion to  a  study  of  the  causes  which  give  rise  to  the  develop- 
ment of  malignant  tumors,  and  have  read  with  unusual  interest 
the  discussion  upon  the  bacteriological  origin  of  tumors  At 
the  present  time  the  weight  of  opinion  seems  to  be  opposed 
to  the  germ  theory.  Clinical  evidence  seems  to  point  strongly 
in  favor  of  the  view  that  changes  of  an  inflammatory  nature  are 
responsible  for  the  development  of  malignant  tumors.  The 
prominent  fact  is  brought  out  in  connection  with  a  clinical  study 
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of  the  etiology  of  tumors  that  mechanical  injury  is  associated 
with  sarcoma,  notably  of  bone;  that  peripheral  irritation  is  con- 
nected with  carcinoma,  notably  of  organs  and  soft  tissues. 

Let  us  now  examine  into  some  cases  to  demonstrate  the  truth 
of  the  above  statements.  The  following  cases  serve  to  illustrate 
the  etiology  of  malignant  tumors  from  mechanical  \T\]nry : 

Case  I. — I.  T.,  aged  thirty-six  years.  In  August,  1883,  was 
thrown  from  the  end  of  a  platform-car  and  was  caught  upon  an 
iron  upright,  from  which  he  was  held  suspended.  An  examina- 
tion of  the  injured  limb  revealed  the  presence  of  a  fracture  of 
the  lower  end  of  the  femur.  Although  every  precaution  was 
taken  to  repair  the  fracture,  it  failed  to  unite  in  the  usual  time. 
From  the  seat  of  the  injury  a  subperiosteal  sarcoma  developed. 
In  May,  1884,  I  amputated  the  limb  at  the  hip-joint.  This  was 
just  nine  months  from  the  time  of  the  fracture. 

Case  II. — J.  H.,  aged  four  years.  In  February,  1881,  received 
an  injury  to  the  fibula  from  which  developed  in  three  months  a 
round-celled  sarcoma.  I  amputated  the  limb  just  above  the 
knee-joint.  The  patient  is  to-da)'  well  and  with  no  evidence  of 
return. 

Case  III. — J.  F.,  aged  nine  years.  In  April,  1887,  received 
a  severe  blow  upon  the  tibia,  and  a  swelling  appeared  at  once. 
In  three  months  a  tumor  developed  at  the  site  of  the  original 
injury.     The  growth  proved  to  be  a  central  sarcoma  of  the  tibia. 

Case  IV. — J.  N.,  aged  sixty  years,  a  school-teacher.  In 
January,  1888,  struck  his  leg  violently  against  a  school  bench, 
and  a  swelling  appeared  at  once  at  the  seat  of  injury.  This 
tumor  grew  slowly  and  proved  to  be  a  subperiosteal  sarcoma  of 
the  tibia.  In  six  months  from  the  date  of  the  injury  I  ampu- 
tated the  thigh. 

Case  V. — F.  F.,  aged  ten  years.  In  February,  1889,  was 
struck  upon  the  tibia  by  a  stone.     A  swelling  appeared,  and 
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within  six  months  a  tumor  developed  at  the  seat  of  the  original 
swelling.  The  examination  was  made  by  Dr.  Dunham  while 
the  patient  was  under  the  influence  of  ether,  and  amputation 
was  performed  as  soon  as  the  microscopical  examination  was 
announced  to  be  subperiosteal  sarcoma. 

Case  VI. — M.  G.,  aged  twelve  years.  Fell  upon  the  back  of 
her  head  while  exercising  upon  roller  skates.  She  struck  upon 
the  occipital  bone  and  a  haematoma  quickly  developed.  In 
six  months  following  the  accident  a  huge  sarcoma  developed, 
causing  total  blindness  and  death.  The  autopsy  was  performed 
by  Dr.  McNamara,  who  found  a  linear  fracture  of  the  skull,  at 
the  seat  of  which  the  sarcoma  developed. 

Case  VII. — Miss  D.,  aged  sixteen  years.  Struck  the  back  of 
her  hand  while  exercising  in  the  gymnasium.  Over  the  site  of 
injury  a  swelling  immediately  developed.  The  tumor  was  painful 
and  grew  very  rapidly.  I  amputated  the  forearm,  and  the  patient 
is  perfectly  well  at  the  present  time.  A  noteworthy  clinical  fact 
in  connection  with  this  case  is  the  simultaneous  development  of 
a  tubercular  abscess  in  the  hip-joint,  which  a  week  after  the 
amputation  of  the  forearm  was  opened  and  drained.  I  have 
seen  also  a  second  case  of  tubercular  joint  abscess  in  connection 
with  sarcoma. 

Case  VIII.--S.  H.,  aged  sixty-four  years.  Struck  his  ilium 
against  a  desk.  The  pain  and  swelling  were  slight  at  first,  but 
soon  both  became  well-marked.  There  was  considerable  pain 
upon  movement  of  the  back.  Difficulty  gradually  increased, 
and  soon  he  was  unable  to  walk.  Five  months  after  the  original 
injury  I  saw  this  patient  with  the  late  Dr.  Sands,  who  confirmed 
the  diagnosis  of  sarcoma.  Patient  died  in  about  eleven  months 
from  the  receipt  of  the  injury,  and  the  tumor  was  examined  and 
proved  to  be  sarcoma. 

Case  IX. — A.  T.,  aged  twenty-four  years.  Struck  his  thigh 
upon  a  piece  of  machinery.     The  force  was  considerable,  and  a 
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periostitis  developed  over  the  site  of  the  trauma  of  the  bone. 
The  swelling  began  to  affect  the  shaft  of  the  bone,  but  not  the 
epiphysis.  Amputation  was  performed  at  the  hip-joint,  from 
which  the  patient  recovered,  and  at  the  expiration  of  four  years 
was  living,  with  no  evidences  of  return.  The  development  of 
the  sarcoma  from  the  bone  which  had  been  injured,  an(i  which 
had  been  the  seat  of  a  periostitis,  was  most  significant. 

From  a  large  number  these  nine  cases  have  been  selected  to 
illustrate  the  etiology  of  sarcoma  from  traumatism.  They  have 
all  a  clear  and  unmistakable  history  of  direct  injury  to  the  bone. 
In  each  case  the  original  swelling  was  the  seat  of  the  malignant 
tumor,  and  with  two  exceptions  within  six  months  from  the 
time  of  the  injury.  In  each  case  a  microscopical  examination 
was  made  by  a  skilled  microscopist,  and  in  each  case  the  tumor 
is  presented  with  a  microscopic  slide.  Admitting  that  the  diag- 
nosis was  beyond  doubt,  and  the  history  of  the  injury  was  based 
upon  reliable  information,  the  interesting  question  arises  as  to 
whether  there  is  a  direct  relationship  between  the  cause  and  the 
effect.  It  is  not  so  difficult  to  understand  that  the  injury  acted 
as  a  predisposing  cause  to  develop  the  sarcoma  in  each  of  these 
individual  cases  as  it  is  to  explain  the  cause  of  the  disease  when 
it  appears  simultaneously  in  different  parts  of  the  body.  In 
cases  of  multiple  sarcoma  it  is  a  question  whether  there  is  a 
constitutional  cause  which  gives  rise  to  the  growths,  or  whether 
infection  spreads  from  a  primary  local  centre.  "  Multiplicity  of 
growth  is  not  a  proof  of  generalization  of  growth,"  and  in  the 
cases  of  multiple  sarcoma  there  must  be  a  primary  local  infec- 
tion from  which  rapid  dissemination  of  the  disease  takes  place 
by  the  bloodvessels. 

In  one  cases  of  sarcoma  of  the  thigh  in  which  I  amputated 
at  the  hip-joint  there  was  immunity  from  the  disease  for  six 
months.  The  disease  returned  in  the  forearm  and  spread 
rapidly,  so  that  in  twenty-four  hours  a  tumor  would  actually 
develop.  There  was  no  return  in  the  stump  at  the  hip-joint, 
but  in  every  organ  and  in  almost  every  bone  in  the  body  sarco- 
matous infiltration  occurred.     If  a  sarcoma  will  grow  in  a  few 
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hours,  is  it  not  possible  that  from  a  local  infection  the  multiple 
growths  may  derive  their  origin  ? 

These  nine  cases  of  authentic  history  and  certain  diagnosis 
reveal  evidence  of  a  very  strong  nature  in  favor  of  the  inflam- 
matory origin  of  sarcoma.  The  proof  is  not  so  clear  as  regards 
carcinoma,  but  I  will  briefly  cite  a  (ew  cases  to  illustrate  the 
probabilities  that  irritation  is  at  least  a  predisposing  cause  to 
develop  carcinoma. 

The  following  cases  serve  to  illustrate  the  etiology  of  malig- 
nant tumors  and  peripheral  irritation  : 

Case  I. — Mrs.  J.,  aged  forty-six  years.  In  May,  i88i,  gave 
birth  to  a  livin^  child  during  the  seventh  month  of  pregnancy. 
The  child  died  and  the  mother's  breast  filled  with  milk.  The 
glands,  however,  very  soon  ceased  to  secrete  milk.  Two 
months  later  a  small  piece  of  skin  became  loose  upon  the  top 
of  the  nipple ;  this  scale  of  skin  separated  and  the  surface 
underneath  became  irritated.  A  slight  discharge  followed,  ac- 
companied by  a  disagreeable  itching  sensation.  This  eczema 
continued  for  many  months,  and  finally  a  lump  appeared  behind 
the  eczematous  nipple.  I  removed  the  breast  with  the  tumor, 
which  proved  to  be  epithelioma.  The  disease  returned  in  the 
cicatrix,  and  for  a  period  of  three  years  no  less  than  eight  oper- 
ations were  performed.  The  disease  was  finally  arrested  in  the 
breast,  and  the  return  of  the  disease  occurred  in  the  brain,  from 
which  the  patient  died,  eight  years  from  the  first  appearance  of 
the  eczema. 

I  have  seen  two  other  cases  of  eczema  of  the  nipple  in  which 
epithelioma  followed.  There  is  no  doubt  that  the  eczema  seen 
in  these  cases  is  different  from  a  simple  eczema  observed  in 
other  parts,  since  the  usual  conditions  are  absent,  such  as  irri- 
table and  dry  skin,  overwork,  anxiety,  faulty  innervation,  nerve 
disorder  in  vessels  and  tissues,  the  uric  or  gouty  diathesis,  defi- 
cient kidney  action,  biliary  exudation,  and  dyspepsia.  It  is  also 
found  where  there  is  no  friction  and  moisture,  another  condition 
so  likely  to  develop  ordinary  eczema,  illustrations  of  which  are 
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observed  in  the  groin  and  perineum.  Again,  "  Paget's  Disease 
of  the  Nipple"  is  seen  without  the  presence  of  any  disorder  of 
the  internal  organs,  such  as  albuminuria,  glycosuria,  gout,  and 
icterus.  Finally,  this  disease  does  not  disappear  by  the  use  of 
those  means  by  which  simple  eczema  is  relieved.  This  eczema 
is  a  local  affection  at  first,  and  by  its  continued  irritation  causes 
epithelial  proliferation  in  the  lactiferous  ducts. 

The  eczema  is  at  first  a  chronic  affection  of  the  skin  about 
the  nipple  and  the  areola,  and  never  extends  deep  into  the 
tissues,  since  the  erosion  is  superficial.  This  form  of  eczema 
occurring  in  women  who  have  passed  the  climacteric  is  very 
likely  to  give  rise  to  epithelioma,  and  there  is  no  reason  to  sup- 
pose that  the  eczema  is  secondary  to  breast  epithelioma,  since 
the  eczema  antedates  any  signs  of  epithelioma  in  the  ducts. 

Case  IV. — Mrs.  C,  aged  forty-seven  years.  Was  sent  to  me 
from  Portland,  Oregon.  She  suffered  from  an  ulcer  in  the 
mouth,  accompanied  by  enlargement  of  the  submaxillary  and 
sublingual  glands.  A  microscopical  examination  showed  the 
growth  to  be  epithelioma.  The  patient  had  worn  a  red-rubber 
plate  of  false  teeth  for  many  months.  I  removed  the  epitheli- 
oma, together  with  the  gland. 

The  question  which  arises  in  reference  to  this  case,  as  in  other 
similar  ones,  is.  Did  the  red-rubber  plate  have  anything  to  do 
with  the  development  of  epithelioma  of  the  mouth  ?  Red  rubber 
contains  vermilion.  In  an  ordinary  plate,  which  weighs  about 
288  grains,  there  are  96  grains  of  sulphuret  of  mercury.  In 
other  words,  a  patient  wearing  a  red-rubber  plate  carries  in  the 
mouth  96  grains  of  sulphuret  of  mercury,  about  2  grains  of 
which  are  in  direct  contact  with  the  mucous  membrane  of  the 
mouth  ;  but  such  sulphuret  of  mercury  is  insoluble  in  water, 
though  it  may  eventually  be  converted  into  a  soluble  salt  by  the 
constituents  of  saliva.  In  consequence  of  this  increased  action 
of  the  superficial  vessels  an  inflammation  of  the  mucous  mem- 
brane must  necessarily  follow. 

It  is  certain  that  the  mercury  in  the  red  rubber  must  be  a 
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source  of  irritation  to  the  mucous  membrane  of  the  mouth,  and 
for  this  reason  alone  either  a  gold  or  an  aluminium  plate  should 
be  substituted.  In  addition  to  the  fact  that  red  rubber  contains 
mercury,  it  is  also  a  non-conductor  of  heat  and  cold.  This  is 
an  additional  cause  of  irritation  to  the  delicate  mucous  mem- 
brane of  the  mouth,  just  as  a  rubber  shoe  affects  the  foot.  The 
membrane  is  irritated  and  scalded  by  constant  presence  of  the 
red-rubber  plate,  and  while  it  is  not  a  cause  of  epithelioma,  yet 
this  material  produces  a  long-continued  irritation,  which  devital- 
izes and  deteriorates  the  tissues,  and  thus  renders  a  soil  favor- 
able by  malnutrition  and  by  lowered  vitality  to  the  development 
of  cancer.  At  all  events,  I  have  never  seen  epithelioma  develop 
in  the  mouth  of  a  patient  who  uses  a  gold  plate,  and,  after  care- 
ful inquiry,  I  have  been  unable  to  find  any  dentist  who  has  seen 
the  disease  under  these  circumstances. 

Case  V. — Mrs.  O.,  aged  thirty-six  years.  In  May,  1890,  con- 
sulted me  in  reference  to  an  ulcer  upon  her  arm.  She  was 
burned  when  a  child,  and  a  considerable  amount  of  cicatricial 
tissue  was  formed.  At  one  point  the  scar  was  very  tense,  and 
at  this  place  an  ulcer  developed  which  proved  to  be  epithelioma. 
Here,  again,  is  a  tissue  of  low  vitality  continually  irritated  by 
traction,  and  an  epithelioma  develops.  I  have  also  seen  malig- 
nant disease  arise  in  the  cicatrix  of  a  gunshot-wound  upon  the 
face  under  similar  conditions.  These  two  cases  illustrate  the 
law  that  in  poorly  nourished  tissues  malignant  disease  is  likely 
to  occur,  especially  when  there  is  present  a  continual  source  of 
irritation. 

Case  VIII. — Mr.  T.,  aged  sixty-five  years.  In  May,  1890, 
consulted  me  on  account  of  an  ulcer  situated  upon  the  inner 
side  of  the  cheek.  The  ulcer  was  microscopically  examined 
and  proved  to  be  epithelioma.  Patient  states  that  for  forty 
years  he  has  carried  a  quid  of  tobacco  in  that  spot.  The  irri- 
tating influences  of  the  nicotine  caused  the  tissues  to  be  altered 
from  their  normal  standard  and  thus  made  a  favorable  nidus  for 
infection.     I  have  notes  of  three  other  cases  in  which  epitheli- 
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oma  developed  under  precisely  these  same  conditions.  Here, 
again,  in  these  four  cases  tobacco  was  not  the  cause  per  se  of 
the  epithelial  cancer;  but  the  irritation  produced  by  the  con- 
tinual presence  of  nicotine  predisposed  the  tissues,  by  lowering 
their  vitality,  to  become  infected. 

Nicotine  is,  without  doubt,  a  source  of  irritation  to  mucous 
surfaces.  So  great  is  the  absorption  of  it  by  a  mucous  surface 
that  one  single  drop  placed  upon  the  tongue  of  a  cat  prostrated 
the  animal  at  once,  and  in  less  than  eighty  seconds  destroyed 
life.  There  are  about  three  hundred  and  thirty-one  grains  of 
nicotine  in  a  pound  of  tobacco,  and  five  milligrammes  will  poison 
a  dog  in  three  minutes ;  one-eighth  of  a  grain  dropped  upon 
the  conjunctiva  of  a  cat  causes  contraction  of  the  pupil.  Thus 
it  is  evident  that  a  poison  so  virulent  and  so  rapidly  absorbed 
cannot  but  have  an  injurious  effect  upon  the  mucous  membrane 
of  the  mouth,  and  these  cases  of  epithelioma  starting  from  the 
part  of  the  buccal  cavity  in  which  tobacco  is  continually  held 
is  certainly  a  most  significant  fact.  While  a  student  in  Langen- 
beck's  clinic  in  Berlin,  I  saw  several  cases  of  epithelioma  of  the 
cheek,  and  to  this  condition  the  term  "American  disease"  was 
applied,  because  it  was  chiefly  seen  in  Germany  in  those  who 
chewed  tobacco. 

Another  illustration  of  the  law  that  continuous  and  unnatural 
irritation  in  the  mouth  is  likely  to  cause  epithelioma  is  found 
in  the  malignant  growths  affecting  the  tongue  of  those  who  nail 
laths.  It  is  a  custom  with  these  mechanics  to  introduce  into 
the  mouth  lath-nails  and  to  push  them  out  by  the  tip  of  the 
tongue  as  fast  as  they  can  be  used.  An  expert  will  take  into 
his  mouth  and  push  out  of  it  with  the  tip  of  the  tongue,  at  a  low 
estimate,  several  thousand  nails  per  diem.  This  irritation  con- 
tinued day  after  day  has  been  followed  by  cancer.  Recently 
two  other  cases  of  this  kind  have  come  under  my  personal  ob- 
servation. Here,  again,  I  do  not  believe  that  the  contact  of  the 
nails  with  the  tongue  directly  caused  the  cancer;  but  the  con- 
tinued irritation  lowered  the  vitality  of  the  soft  parts  so  as  to 
render  the  tissues  susceptible  to  infection.     Other  illustrations 
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of  this  law,  that  continued  and  unnatural  irritation  is  likely  to 
predispose  the  tissues  to  infection,  is  seen  in  the  irritation  pro- 
duced by  soot  in  chimney-sweep's  cancer,  also  in  the  irrita- 
tion produced  by  a  clay  pipe,  which  by  its  adhesive  qualities 
tears  off  from  time  to  time  the  thin  cuticle  from  the  lip;  and, 
again,  by  the  irritation  caused  by  the  continual  pressure  of  the 
spring  of  a  pair  of  eyeglasses,  two  illustrations  of  which  have 
recently  come  under  my  notice. 

The  cases  reported  by  Dr.  Gerster  of  epithelioma  of  the  rec- 
tum in  patients  who  were  in  the  habit  of  using  the  nozzle  of  an 
injection  syringe  in  such  a  manner  as  to  daily  bruise  or  lacerate 
the  mucous  membrane  of  the  rectum,  is  another  illustration  of 
the  same  law.  The  lacerated  cervix  is  still  another  good  ex- 
ample of  irritation  in  poorly  nourished  tissues  causing  epithe- 
lioma. Still  another  illustration  is  seen  in  epithelioma  from  a 
chronic  ulcer  of  the  leg. 

The  following  cases  serve  to  illustrate  the  etiology  of  malig- 
nant tumors  from  sinus  irritation  : 

Case  XV. — Mrs.  E.  P.,  aged  forty-eight  years.  In  May,  1886, 
sustained  a  compound  fracture  of  the  tibia.  The  bone  united, 
but  a  limited  area  of  necrosis  followed.  From  the  superficial 
surface  of  the  limb  a  small  sinus  led  down  to  the  necrosed  bone 
This  sinus  was  lined  with  a  pyogenic  membrane  and  discharged 
thin  ichorous  pus.  After  many  months  a  typical  epithelioma  de- 
veloped at  the  mouth  of  the  sinus.  The  tumor  was  examined 
microscopically  and  found  to  be  epithelioma. 

This  case  is  a  good  illustration  of  the  law  that  a  discharging 
sinus  is  a  source  of  great  danger  to  the  patient,  since  the  con- 
tinual irritation  induced  by  the  acrid  pus  led  to  the  development 
of  true  epithelioma.  The  case  shows  the  great  danger  of  allow- 
ing a  sinus  to  remain  without  performing  an  operation  for  its 
radical  cure. 

Case  XVI. — J.  T.,  aged  forty  years.  In  1880  was  shot  in  the 
shoulder-joint;  the  wound  healed,  leaving  a  small  sinus  which 
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led  down  into  the  joint.  The  sinus  remained  open  for  many- 
months,  and  at  its  mouth  a  typical  epithelioma  developed.  The 
causes  in  this  case  which  produced  the  epithelioma  are  identical 
with  those  just  mentioned  in  the  preceding  case,  and  further 
serve  to  emphasize  the  dangers  that  attend  a  sinus  which  is  left 
by  the  surgeon  unhealed. 

To  reiterate  what  has  been  already  said,  these  nine  cases  of 
sarcoma  serve  to  forcibly  illustrate  the  law  that  sarcoma  of  the 
bone  is  associated  with  injury,  but  that  every  injury  of  bone  is 
not  followed  by  sarcoma.  These  sixteen  cases  of  cancer  serve 
also  to  illustrate  the  law  that  this  disease  is  associated  with  irri- 
tation, but  that  every  irritation  is  not  followed  by  carcinoma. 
The  same  law  is  present  in  epithelioma  of  the  alimentary  canal, 
since  cancer  is  usually  found  in  those  places  where  there  is  a 
constriction,  as  in  the  lips,  pyloric  end  of  the  stomach,  ileo-csecal 
valve,  and  rectum.  In  other  words,  there  must  be  present  a  pre- 
disposition in  order  to  develop  the  disease.  Finally,  these  cases 
of  cancer  which  were  developed  from  sinus  irritation  and  from 
indolent  ulcers  point  to  the  same  etiological  law. 

The  question  as  to  the  etiology  of  tumors  has  been  greatly 
simplified  within  the  past  few  years,  since  pathologists  have 
been  able  to  exclude  many  growths  that  were  formerly  consid- 
ered under  the  head  of  tumors.  These  growths  are  now  included 
under  infections.  Among  this  group  may  be  mentioned  granu- 
loma, tubercle,  leprosy,  gumma,  glanders,  and  actinomycosis. 
Hydatid  cysts  have  been  eliminated  from  the  original  group  of 
tumors,  so  that  in  reality  a  tumor  has  at  the  present  day  a  most 
restricted  meaning. 

The  theory  of  Cohnheim,  that  tumors  arise  from  proliferation 
of  embryonic  cells  which  were  displaced  during  foetal  life  and 
which  rapidly  multiply  in  consequence  of  some  exciting  cause, 
cannot  be  rejected.  Any  attempt  to  explain  tumor  formation 
except  from  vestiges  and  rests  seems  futile. 

The  theory  of  parasitic  origin  of  certain  tumors  has  been 
brought  into  prominence  of  late.  The  demodex  in  the  skin  and 
the    coccidium   in  the  intestine   are   examples    illustrating  the 
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parasitic  causes  of  tumors.  In  support  of  the  parasitic  origin 
of  cancer,  it  is  maintained  that  the  germs  gain  admittance  into 
those  glands  which  are  in  direct  communication  with  the  ex- 
ternal atmosphere  or  through  the  medium  of  the  intestinal  gases. 
The  mammary  gland,  the  stomach,  and  rectum  are  the  organs 
most  frequently  infected  by  cancer,  and  the  entrance  of  the  para- 
sites is  explained  in  the  manner  just  described. 

The  frequency  of  epithelioma  of  the  cervix  as  contrasted  with 
the  rarity  of  this  disease  affecting  the  uterus ;  the  infrequency 
of  epithelioma  affecting  the  prostate  as  compared  with  the  pre- 
puce ;  the  frequency  of  the  disease  affecting  the  lips  as  compared 
with  the  oesophagus,  are  among  the  illustrations  in  support  of 
the  parasitic  origin  of  cancer. 

Among  recent  writers  there  has  been  a  tendency  to  disregard 
the  influence  of  injury  in  the  development  of  tumors  ;  but  these 
twenty-five  or  more  cases  already  mentioned  in  this  paper  seem 
to  point  strongly  to  the  view  that  sarcoma  at  least  is  the  result 
of  cell  changes  due  to  some  kind  of  inflammation  induced  by 
injury,  and  that  cancer  in  all  probability  is  likewise  the  result 
of  some  peculiar  inflammation  produced  by  continual  irritation. 
The  clinical  evidence  is  such  that  the  surgeon  cannot  disregard 
the  strong  arguments  in  favor  of  the  reversion  to  primary  cells, 
and  if  this  theory  is  accepted  the  local  origin  of  tumors  seems 
evident.  The  general  infection  spreads  from  a  local  one,  and  the 
early  and  radical  removal  of  the  primary  focus  ought  to  prevent 
the  widespread  dissemination  of  malignant  disease.  As  a  matter 
of  fact,  the  results  which  will  presently  be  given  seem  to  point 
to  the  conclusion  that  malignant  disease  is  at  the  outset  the 
result  of  local  infection,  and  the  early  and  complete  removal  of 
it  will  bring  about  a  permanent  cure. 

From  a  careful  clinical  study  of  these  cases  of  malignant 
tumors  there  are  some  lessons  which  should  be  forcibly  im- 
pressed. The  first  is  that  injury  or  irritation  apparently  is  con- 
cerned in  the  development  of  malignant  disease;  whether  these 
agents  act  as  predisposing  or  exciting  causes  time  only  will 
determine.  The  second  lesson  is  that  all  traumatisms  of  bone 
should  be  treated  upon  sound  principles  of  surgery.     The  third 
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lesson  is  that  every  unnatural  irritation  affecting  integument  or 
mucous  membrane  should  be  removed.  In  fact,  the  writer  would 
go  even  further,  and  strongly  recommend  the  removal  of  moles, 
especially  those  in  which  hairs  are  imbedded,  since  these  foci 
are  often  the  starting-points  of  malignant  ulcers.  I  have  re- 
moved a  large  number  of  these  moles,  and  in  many  of  them  a 
true  sarcomatous  structure  is  found.  I  have  here  for  examina- 
tion a  beautiful  specimen  of  a  mole,  apparently  innocent  from  a 
clinical  point  of  view,  but  which  has  pathologically  undergone 
sarcomatous  degeneration.  It  was  removed  for  cosmetic  effects, 
and  was  not  considered  malignant  at  the  time. 

Papillomata  and  warts  and  localized  scales  of  psoriasis,  with 
no  tendency  to  heal,  should  be  removed.  The  retained  testicle 
in  the  inguinal  canal  is  also  another  condition  giving  rise  to 
degeneration  which  leads  to  true  epithelioma. 

From  a  cursory  review  of  this  paper  there  has  been  an  en- 
deavor to  establish  certain  facts,  and  these  clinical  facts  seem 
to  present  certain  questions  for  discussion. 

1.  Has  traumatism  or  irritation  anything  to  do  with  the  eti- 
ology of  malignant  tumors? 

2.  If  so,  what  is  the  relation  which  the  cause  bears  to  the 
effect  ? 

3.  If  not,  how  can  the  cases  which  have  been  reported  in  this 
paper  be  explained  ? 

4.  If  it  is  admitted  that  traumatism  or  irritation,  separately  or 
together,  bear  etiological  relations  to  these  tumors,  how  can 
the  presence  of  these  malignant  tumors  in  the  absence  of  these 
agencies  be  explained  ? 

5.  If  the  theory  that  traumatism  or  irritation  can  develop  a 
malignant  tumor,  does  not  the  acceptance  of  that  theory  demon- 
strate the  purely  local  origin  of  these  neoplasms? 

6.  Do  not  the  cases  operated  upon  early  demonstrate  the 
correctness  of  the  theory  that  by  the  removal  of  the  local  infec- 
tion constitutional  infection  can  be  avoided  ? 

The  diagnosis  of  malignant  disease  is  at  the  present  time  the 
most  important  part  of  our  subject.  When  the  knowledge  is 
obtained  in  regard  to  the  cause  and  prevention  of  malignant 
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disease,  the  second  part  of  our  subject,  which  involves  the  diag- 
nosis, will  have  little  interest  in  our  discussions.  In  the  present 
state  of  our  knowledge,  however,  diagnosis  and  treatment  are 
subjects  of  transcendent  importance,  because  the  surgeon  is  con- 
fronted upon  every  side  by  the  presence  of  malignant  disease. 
Delay  at  arriving  at  a  positive  diagnosis  of  malignant  disease  is 
equivalent  in  most  cases  to  death.  The  earlier  a  positive  de- 
cision is  arrived  at  the  more  certain  are  the  prospects  of  cure. 
To  this  proposition  all  will  assent;  but  the  great  difficulty  which 
confronts  the  surgeon  is,  how  can  an  early  diagnosis  be  made  ? 
The  duration  of  the  growth  or  its  rapidity  are  important  points; 
but  they  are  not  always  to  be  relied  upon  as  infallible.  For  ex- 
ample, the  writer  has  observed  several  cases  of  the  most  malig- 
nant variety  of  sarcoma,  which,  on  account  of  the  anatomical 
position,  or  owing  to  the  presence  of  a  dense  capsule,  remained 
dormant  and  innocent  for  many  years.  One  sarcoma  of  the 
neck,  the  most  malignant  in  the  list,  remained  in  quiescence  for 
a  period  of  twelve  years,  though  it  had  assumed  the  size  of  an 
orange.  Complete  and  permanent  recovery  followed  the  oper- 
ation for  its  removal. 

Time  of  duration  and  rapidity  of  growth,  therefore,  while 
usually  affording  strong  evidence  in  favor  of  malignancy,  may, 
on  the  other  hand,  mislead  in  exceptional  cases.  Besides  these 
two  clinical  facts,  the  age  of  the  patient  must  always  be  con- 
sidered in  arriving  at  an  early  diagnosis  of  malignancy.  As 
a  rule,  to  which,  of  course,  there  are  notable  exceptions, 
carcinoma  is  not  likely  to  appear  before  forty-five  years  of  age. 
I  have  seen,  however,  cancer  in  a  young  child,  and  have 
operated  on  a  patient  over  eighty  years  old  on  account  of  the 
same  disease;  but  these  are  to  be  considered  as  surgical  curi- 
osities. 

In  regard  to  sarcoma,  the  line  of  demarcation  is  not  so  clearly 
drawn.  It  may  be  said,  with  a  fair  degree  of  accuracy,  that  sar- 
coma appears  under  forty-five  years  of  age,  and  that  sarcoma  is 
the  characteristic  malignant  tumor  of  early  life. 

A  certain  value  can  also  be  attached  to  heredity.  In  a  gen- 
eral summary  of  all  cases  reported  upon,  statistics  show  that 
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about  4  per  cent,  of  the  cases  of  malignant  disease  are  associated 
with  a  history  of  heredity. 

The  seat  of  malignant  tumors  furnishes  some  knowledge  as 
to  the  character  of  the  neoplasm.  For  example,  the  primary 
malignant  disease  of  bone  is  sarcoma,  since  carcinoma  rarely,  if 
ever,  affects  bone  except  as  a  secondary  deposit.  Hence  any 
primary  malignant  disease  of  the  osseous  tissue  is  presumably 
sarcoma,  while,  if  secondary,  it  is  in  all  probability  carcinoma. 
The  gross  appearance  of  malignant  tumors  is  characteristic. 
The  dusky  hue  to  the  skin,  the  dilatation  of  veins  over  the  sur- 
face, the  great  tendency  to  ulceration,  the  subcutaneous  hemor- 
rhagic extravasation,  are  points  seldom  seen  in  any  other  tumors 
except  the  malignant. 

The  consistence  of  a  groivth  and  the  local  temperature  are  im- 
portant factors  in  arriving  at  an  early  diagnosis.  Malignant 
tumors,  as  a  rule,  are  firm  and  hard  unless  the  growth  is  cystic, 
in  which  case  the  fluid  is  generally  bloody  and  gives  to  the 
tumor  a  sense  of  fluctuation.  The  temperature  of  the  part  is 
not  elevated  unless  there  is  superinduced  some  acute  inflamma- 
tory attack.  Abscesses,  on  the  other  hand,  are  attended  by 
elevation  of  temperature,  which  is  most  striking  as  compared 
with  malignant  tumors.  In  abscess  there  is  also  pyrexia  and  a 
zone  of  induration  which  are  characteristic. 

The  presence  of  pain  and  cachexia  are  also  important  points  in 
connection  with  the  early  diagnosis  of  malignant  disease.  It  is 
not  only  the  presence  of  pain,  but  the  character  of  the  pain 
that  must  be  noted.  With  the  exception  of  the  colloid  variety 
of  cancer,  pain  is  present  in  all  varieties  of  malignant  disease. 
As  colloid  cancer  is  seldom  situated  at  points  amenable  to  sur- 
gical operation,  this  exception  is  one  that  is  easily  remembered. 
On  the  other  hand,  pain  is  absent  from  benign  growths  unless 
some  inflammatory  process  has  become  associated  with  the 
neoplasm,  and  under  these  circumstances  the  pain  is  readily 
explained.  Pain  may  also  be  present  in  a  benign  tumor  if  the 
nerve  is  included  in  the  tumor. 

It  follows,  therefore,  that  the  presence  of  pain  is  of  diagnostic 
value.     In  regard  to  the  character  of  the  pain  there  are  some 
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points  to  consider:  In  malignant  disease  the  pain  is  not  con- 
tinuous; but  intermittent.  It  is  also  sharp,  lancinating  and 
darting,  and  it  becomes  more  severe  as  the  tumor  develops. 
Finally,  the  pain  is  not  increased  by  the  manipulation  of  the 
tumor  itself  by  the  surgeon. 

The  cachexia  of  malignant  disease  is  uniformly  present  sooner 
or  later,  but  it  is  a  symptom  observed  late  in  the  history  of  the 
disease,  and  it  is  only  in  exceptional  cases  that  its  presence  is 
of  any  early  diagnostic  value.  In  certain  very  rapidly  developing 
growths  the  cachexia  may  appear  as  one  of  the  early  symptoms, 
but  it  is  not  a  condition  that  affords  any  early  information  to  the 
surgeon,  no  matter  how  soon  it  may  appear,  because  its  presence 
at  any  time  indicates  that  the  growth  has  advanced  a  long  way 
in  its  local  history. 

Information  derived  from  the  harpoon  is  the  most  valuable, 
since  it  is  positive.  This  method  of  diagnosticating  the  charac- 
ter of  any  tumor  is  applicable  to  all  growths  situated  outside  of 
the  great  cavities  of  the  body.  In  exceptional  cases,  however, 
this  method  of  early  diagnosis  can  be  employed  in  certain 
growths  having  their  origin  from  the  interior  of  the  body. 
The  method  consists  in  thrusting  a  small  needle  protected  by  a 
canula  into  the  interior  of  the  tumor,  and  then,  by  a  rotary 
movement  of  the  needle,  to  entangle  some  of  the  tissue  into  the 
point,  which  is  made  like  a  harpoon.  The  tissue  can  then  be 
examined  microscopically  and  a  positive  diagnosis  established. 
The  surgeon  must  bear  in  mind  that  this  trivial  operation  may 
occasionally  excite  inflammatory  action  in  the  tumor. 

'Y\\^  prognosis '\xi  malignant  disease  depends  upon  many  factors. 
It  consequently  has  many  variations.  I  am  a  firm  believer  in 
the  local  origin  of  all  malignant  neoplasms,  although  there  are 
exceptional  cases  in  which,  I  frankly  admit,  my  belief  is  shaken, 
but  only  because  I  fail  to  find  the  exciting  cause.  From  the 
local  infection  the  disease  may  become  constitutional.  It  is 
only  when  a  malignant  tumor  is  considered  as  a  local  infection 
that  any  hope  can  be  entertained  as  to  a  complete  cure.  In  the 
first  list  of  cases  reported  where  mechanical  injury  was  pointed 
out  as  the  etiological  factor  in  the  production  of  sarcoma  the 
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prognosis  depended  upon  early  recognition  of  the  disease  and 
a  prompt  operation  at  a  point  far  distant  from  the  seat  of  the 
growth. 

In  the  cases  of  Paget's  disease  of  the  nipple  the  eczema 
should  be  treated  at  once  according  to  the  principles  of  anti- 
septic surgery.  The  earlier  the  treatment  is  adopted  and  the 
efficiency  of  the  means  employed  determine  the  prognosis. 

The  question  which  most  influences  the  prognosis  in  this 
form  of  malignant  disease  is  whether  the  entire  breast  should 
be  excised  or  only  a  portion  of  it,  including,  of  course,  the 
nipple.  I  am  aware  that  surgeons  advocate  the  latter  opera- 
tion, but  at  the  same  time  they  insist  upon  carefully  watching 
the  breast  from  time  to  time  with  a  view  to  repeating  the  oper- 
ation of  partial  excision  if  occasion  arises,  or,  at  any  subsequent 
period,  of  removing  the  entire  gland. 

It  is  claimed  that  the  primary  removal  of  the  breast  is  too 
serious  an  operation,  on  account  of  an  eczema  possessing  the 
characteristic  features  that  have  been  described.  I  feel  very 
certain  that  a  radical  operation  is  indicated  in  Paget's  disease  of 
the  nipple,  because  it  invariably  leads  to  true  epithelioma  if  not 
arrested,  and  a  study  of  the  cases  of  epithelioma  from  a  clinical 
point  of  view  demonstrates  clearly  the  fact  that  it  is  a  disease 
that  is  too  dangerous  to  resort  to  partial  excision.  The  prog- 
nosis in  this  affection  depends  upon  the  complete  removal  of 
the  entire  breast  and  even  the  pectoral  fascia  and  the  lymphatics 
extending  into  the  axilla.  Any  operation  of  less  magnitude  is 
not  sufficiently  radical  to  render  the  patient  safe.  I  have  found 
in  a  study  of  these  cases  that  failure  to  remove  the  entire  gland 
was  soon  followed  by  a  recurrence,  the  prevention  of  which 
might  have  been  averted  by  a  thoroughly  radical  operation  at 
the  start.  The  comparative  safety  of  removal  of  the  breast  is  an 
argument  strongly  in  favor  of  its  adoption  in  these  cases,  and 
the  prognosis  in  Paget's  disease  depends  upon  the  question  of 
complete  or  partial  excision  of  the  breast. 

If  the  mortality  of  the  two  operations  be  compared,  viz., 
entire  removal  of  the  breast  and  a  partial  excision  of  the  gland, 
the  difference  will  hardly  be  appreciable ;  but  the  question  of 
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return  after  the  two  operations  is  so  different  that  the  wisdom 
of  the  radical  operation  is  apparent.  The  removal  of  the  pec- 
toral fascia  occupies  but  a  few  seconds,  and  does  not  add  to  the 
severity  of  the  operation;  but  inasmuch  as  the  fjxscia  itself  is 
often  the  seat  of  infection,  and  this,  too,  when  unrecognized  by 
the  naked  eye,  but  proved  by  microscopical  examination,  it 
seems  wise  to  remove  this  possible  source  of  infection.  The 
lymphatics  can  easily  be  dissected  up  and  torn  carefully  away 
by  leaving  the  axillary  angle  of  the  gland  intact  until  the  end 
of  the  operation.  This  makes  the  prospects  of  the  patient 
most  favorable;  anything  less  renders  the  prognosis  extremely 
doubtful. 

These  are  the  means  at  the  surgeon's  command  to  early 
diagnosticate  and  to  prognosticate  in  malignant  tumors.  The 
application  of  these  fixed  principles  explains  the  reasons  which 
influenced  largely  the  success  in  arriving  at  the  results  to  be 
presently  recorded. 

The  next  thing  that  has  materially  aided  in  bringing  about 
these  results  has  been  the  execution  of  a  thoroughly  radical 
operation.  This  brings  us  to  the  third  part  of  our  subject,  viz., 
the  treatment  of  malignant  disease. 

For  many  years  the  writer  has  been  collecting  data  for  the 
purpose  of  arriving  at  some  conclusion  as  to  the  value  of  oper- 
ative interference.  Every  case  has  a  carefully  prepared  history, 
which  was  taken  at  the  time  of  the  operation.  Every  specimen 
has  been  thoroughly  examined  by  a  well-known  microscopist. 
Each  tumor  is  preserved  as  well  as  a  slide  from  the  original 
growth  itself  The  histories,  the  slides,  the  original  tumors  are 
all  here  for  examination,  and  at  the  clinic  I  shall  exhibit  some 
of  the  patients.  The  names  of  the  surgeons  who  were  present 
at  each  operations  are  also  recorded.  Finally,  no  patient  is 
admitted  in  the  list  whose  cure  has  not  been  at  least  for  three 
full  years,  and  whose  complete  history  from  the  beginning 
down  to  the  present  time  is  not  known.  The  amount  of  labor 
necessary  to  keep  these  records  complete  for  so  many  years  can 
hardly  be  estimated.  The  writer  desires  in  this  connection  to 
urge  upon  the  members  of  the  Association  the  great  importance 
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of  keeping  the  histories,  the  microscopical  examinations,  the 
tumors,  as  well  as  a  record  of  the  patient's  welfare  from  time  to 
time.  Unless  this  is  done  no  reliable  information  upon  which 
to  base  statistics  can  be  obtained.  When  this  information  is 
furnished  surgeons  can  very  soon  arrive  at  some  positive  knowl- 
edge in  regard  to  the  prognosis  in  the  treatment  of  malignant 
disease.  The  writer,  with  great  humility,  presents  these  facts, 
since  he  hesitates  to  review  the  valuable  work  of  surgeons  whose 
reputation,  skill,  and  knowledge  are  of  worldwide  repute. 

To  pass  in  review  the  work  of  Butlin,  Williams,  and  Gross, 
not  omitting  the  individual  members  of  this  distinguished  Asso- 
ciation, is  a  task  which  any  surgeon  might  assume  with  a  deep 
sense  of  responsibility. 

This  contribution,  therefore,  is  offered  only  with  a  desire  to 
search  after  the  truth.  The  writer,  also,  in  presenting  these  care- 
fully prepared  facts,  disclaims  any  personal  superiority  in  regard 
to  operative  technique,  and  frankly  admits  that  certain  fortui- 
tous circumstances  have  attended  his  labors.  How,  then,  are 
these  results  to  be  explained  ?  Why  are  they  so  much  better 
than  those  which  have  been  hitherto  published?  What  course 
should  a  surgeon  take  to  insure  the  same  or  better  results  ? 
These  questions  teem  with  profound  interest  to  every  practical 
surgeon.  They  are  questions,  too,  that  vitally  concern  each 
one  of  us,  because  the  next  victim  to  fall  may  be  in  our  own 
circle.  The  medical  man  as  well  as  the  laity  is  deeply  and  prac- 
tically concerned  in  these  momentous  issues. 

The  term  radical  treatment  is  susceptible  of  a  wide  range  of 
meaning,  since  a  radical  operation  to  some  is  to  others  an  inade- 
quate one.  An  amputation  may  be  considered  radical  and  yet 
at  the  same  time  be  insufficient.  A  sarcoma  of  the  external 
malleolus  requires  more  than  amputation  of  the  leg,  since  the 
popliteal  glands  are  often  very  early  affected,  and,  therefore, 
amputation  of  the  leg  is  clearly  inadequate.  In  a  case  of  sar- 
coma of  the  external  malleolus  the  writer  has  performed  an  am- 
putation above  the  condyles  of  the  femur.  This  great  sacrifice 
was  made  for  the  express  purpose  of  not  only  removing  the 
entire  bone  affected,  but  also  to  insure  complete  extirpation  of 
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the  popliteal  glands.  Ten  years  ago  I  adopted  this  method  in 
a  case  of  round-celled  sarcoma  of  the  external  malleolus.  The 
tumor  was  examined  by  Prof.  Welch,  of  the  Johns  Hopkins 
University,  and  pro.iounced  by  him  as  most  malignant.  The 
young  man  is  alive  and  well  to-day,  and  the  tumor  is  here  for 
inspection  and  microscopical  examination. 

Recently  I  have  seen  a  case  in  which,  six  months  ago,  a  sur- 
geon excised  a  sarcoma  from  the  lower  end  of  the  fibula.  At 
the  present  time  a  large  sarcoma  is  situated  at  the  site  of  the 
original  small  tumor,  and  the  popliteal  glands  are  enormously 
enlarged,  and  the  disease  has  even  invaded  the  inguinal  glands. 
In  this  case,  an  exact  counterpart  of  the  one  just  referred  to,  it 
is  nearly  certain  that  early  amputation  just  above  the  condyle 
would  have  prevented  a  local  and  a  regionary  recurrence  and 
death  itself,  for  this  is  inevitable  within  a  few  months  from  now, 
or  within  a  year  from  the  time  of  the  first  inadequate  operation. 
It  may  seem  absurd  to  sacrifice  so  much  of  the  body  for  so  in- 
significant a  growth,  yet  clinical  history  repeats  itself  over  and 
over  again  that  death  is  the  alternative  unless  radical  operation 
is  boldly  resorted  to  as  a  curative  measure. 

In  performing  a  so-called  radical  operation  for  the  removal  of 
malignant  disease,  it  is  often  a  question  as  to  how  much  glan- 
dular tissue  it  is  necessary  to  dissect  out  from  the  adjacent  tis- 
sues, and  especially  what  particular  glands  require  removal?  In 
certain  cases  it  is  wholly  unnecessary  to  extirpate  some  near- 
lying  and  large  glands  and  omit  the  small  chain  of  lymphatics 
which  shoot  off  directly  from  the  infected  area.  In  epithelioma 
of  the  lip  there  is  situated  near  the  angle  of  the  jaw  a  gland 
which  is  in  connection  with  the  labial  glands.  This  small  gland 
should  be  dissected  out  even  though  the  larger  and  submaxillary 
gland  beneath  the  jaw  is  apparently  free  from  infection.  The 
neglect  to  do  this  often  is  the  cause  of  a  recurrence  of  the  cancer 
of  the  lip,  even  though  the  submaxillary  gland  has  been  extir- 
pated. At  my  suggestion,  Prof.  Gerrish  has  made  a  unique  and 
beautiful  set  of  plates  for  an  article  on  the  surgery  of  the  lym- 
phatic system,  in  which  is  shown  the  direct  line  of  infection 
from  any  given  point  in  the  body.     An  examination  of  this 
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chart  at  once  reveals  the  points  of  attack  that  the  surgeon 
should  make  after  the  removal  of  the  malignant  neoplasm  has 
been  efifected. 

At  this  juncture  another  question  arises  of  great  importance. 
If  a  radical  operation  is  performed  and  recurrence  takes  place, 
is  there  any  prospect  of  permanent  cure  by  repeated  operation  ? 
To  this  proposition  I  reply  that  operations  should  never  be 
abandoned  as  long  as  the  growth  can  be  removed,  provided 
only  the  metastasis  has  not  invaded  the  internal  organs.  This 
suggestion  has  reference  not  only  to  mere  prolongation  of  life 
and  the  amelioration  of  physical  suffering,  but  it  also  has  a 
direct  bearing  upon  the  ultimate  and  permanent  cure.  There 
are  some  good  examples  illustrating  this  law  in  some  of  the 
older  works  of  surgery.  Dr.  Valentine  Mott  operated  fifteen 
times  in  one  case  of  sarcoma  during  a  period  stretching  over 
twenty-three  years,  and  Gross  operated  twenty-three  times  on 
a  case  of  sarcoma  covering  a  period  of  four  years.  The  writer 
has  removed  from  the  same  patient  an  axillary  sarcoma,  after- 
ward the  breast,  then,  later,  several  sarcomatous  glands  in  the 
inguinal  region.  It  is  now  over  three  years  since  any  recur- 
rence has  taken  place  and  the  patient  seems  perfectly  free  from 
a  return,  and  enjoys  most  excellent  health.  A  failure  to  operate 
on  any  of  the  tumors  would  have  abandoned  the  patient  to  cer- 
tain death.  Repeated  operation  in  different  parts  of  the  body 
has  at  last  rescued  this  unfortunate  patient  and  has  placed  her 
beyond  the  probable  chances  of  death  from  sarcoma.  In  one 
case  over  two  hundred  individual  carcinomatous  tumors  have 
been  removed,  and  the  patient  is  apparently  free  from  the  dis- 
ease at  present. 

In  regard  to  the  final  proposition  :  as  to  a  course  which  every 
surgeon  should  adopt  to  insure  the  best  results. 

The  surgeon  in  assuming  the  care  of  a  patient  with  malignant 
disease  should  apprise  the  friends,  but  not  the  patient,  of  the 
real  dangers.  It  is  well  also  to  refuse  to  take  all  the  steps 
necessary  to  arrive  at  a  correct  diagnosis  unless  assurances  are 
given  by  the  friends  that  the  patient  will  be  persuaded  to  abide 
by  the  result.     For  example,  it  often  happens  that  after  using 


ADDRESS    OF    THE    PRESIDENT.  23 

the  harpoon  a  fungous  growth  starts  up  immediately  and  the 
patient  becomes  dissatisfied  and  abandons  the  surgeon  to  take 
the  advice  of  some  charlatan  or  quack.  The  harpoon  should 
not  be  used  unless  there  is  a  distinct  understanding  that,  if  the 
result  of  the  examination  demonstrates  the  presence  of  malig- 
nant disease,  the  permission  will  not  be  withheld  to  per- 
form a  radical  operation.  In  studying  the  nature  and  history  of 
malignant  disease,  the  only  safety  lies  in  early  diagnosis  in  a 
radical  operation  and  in  a  repetition  of  the  operation  if  neces- 
sary. The  mere  statement  of  such  a  proposition  is  of  no  value 
unless  the  truth  of  it  can  be  proven  beyond  all  peradventure. 

The  treatment  of  malignant  disease  by  the  injection  of  the 
toxins  of  erysipelas,  as  practised  by  Dr.  Coley,  deserves  more 
than  a  passing  notice.  The  writer  would  respectfully  refer  the 
members  of  the  Association  to  his  interesting  monograph  upon 
that  subject.  The  results  of  treatment  by  operative  interference 
are  only  considered  upon  this  occasion. 

The  treatment  by  methods  based  upon  the  same  principles  as 
are  employed  by  Pasteur  in  inoculation  for  the  cure  of  hydro- 
phobia have  not  yet  been  sufficiently  tested  to  warrant  any  con- 
sideration of  the  subject  in  the  present  paper. 

In  sarcoma  of  the  glands  statistics  are  very  meagre.  Butlin 
reports  that  he  fails  to  discover  a  single  case  of  permanent  re- 
covery after  operation  for  the  removal  of  sarcoma  of  glands. 

The  writer  has  had  twelve  cases  of  sarcoma  of  glands,  the 
subsequent  histories  of  which  are  all  known.  Recovery  has 
occurred  in  every  case  but  one,  thus  giving  917^  per  cent,  of 
permanent  cures  beyond  the  three-years'  limit  of  time.  In  these 
twelve  successful  and  permanently  cured  cases  of  sarcoma  of  the 
glands  there  were  some  which  were  very  large.  In  two  the 
tumors  involved  the  neck,  one  of  which  was  larger  than  a  child's 
head,  necessitating  a  deep  and  dangerous  dissection  which  ex- 
posed the  large  cervical  vessels.  In  another  case  the  tumor 
was  situated  about  the  femoral,  and  in  another  about  the  popli- 
teal vessels.  Some  of  the  tumors  were  removed  in  the  ])resence 
of  alarming  hemorrhage  and  involved  a  most  formidable  oper- 
ation. 
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In  regard  to  sarcoma  of  bone,  Butlin  records  y?)  cases  of  sub- 
periosteal sarcoma,  of  which  the  results  in  28  cases  are  unknown, 
and  in  6  more  the  patients  had  not  reached  the  three-years' 
limit  of  time,  which  leaves  44  cases  in  which  the  full  subsequent 
histories  are  known.  Of  these  44  cases  14  died  of  the  operation 
and  29  from  recurrences,  which  leaves  but  one  permanent  cure 
in  the  44  cases.  There  are  thus  78  cases  in  which  operation 
was  performed,  14  of  which  died  from  the  immediate  effects  of 
the  operation,  which  gives  18  per  cent,  of  mortality,  and  of  the 
44.  cases  whose  full  subsequent  histories  are  known  there  was 
but  one  permanent  cure,  or  2  per  cent. 

In  periosteal  round-celled  sarcoma  of  bo)ie  Gross  estimated 
the  duration  of  life  at  eighteen  months,  and  of  six  cases  oper- 
ated upon,  only  one  remained  well  without  local  recurrence, 
thus  giving  only  about  17  per  cent,  of  permanent  cures. 

The  writer  reports  21  cases  of  subperiosteal  sarcoma  of  bone 
in  which  an  operation  was  performed,  i  of  which,  an  amputation 
of  the  hip-joint,  died  from  the  immediate  effects  of  the  operation. 
This  gives  5  per  cent,  mortality  for  the  operation.  The  histories 
of  4  are  unknown. 

In  a  summary  of  the  17  cases  of  subperiosteal  sarcoma  in 
which  the  results  are  known,  there  are  3  deaths,  i  of  which  has 
just  been  referred  to  as  a  result  of  shock,  and  14  cures  beyond 
the  three-years'  limit  of  time,  which  gives  82  per  cent,  of  per- 
manent cures.  This  is  in  marked  contrast  to  Butlin's  statistics, 
which  record  only  2  per  cent.,  or  the  more  recent  statistics  of 
Gross  of  17  per  cent,  of  permanent  cures. 

Of  central  sarcoma  Butlin  has  collected  82  cases  treated 
by  operation,  of  which  23  cases  died  from  the  immediate  effects 
of  the  operation,  thus  giving  a  mortality  of  28  per  cent.  Five 
died  from  recurrences ;  and  only  10  patients  were  known  to  be 
alive  at  the  end  of  a  year,  and  some  of  the  10  after  two  or  more 
years.     But  of  course  here  there  are  no  definite  statistics. 

In  Warren's  book  on  Surgical  Pathology  he  reports  from 
Gross  34  cases  of  central  sarcoma  of  bone,  of  which  3  died  with- 
out operation,  and  of  the  31  operated  upon,  5  died  from  the 
immediate  effects  of  the  operation,  thus  giving  a  mortality  of 
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1 6  per  cent.  Six  cases  died  from  recurrence,  and  2  had  not 
reached  the  three-years'  limit  of  time;  there  are,  therefore,  i8 
cases  still  alive.  Of  the  31  cases  operated  upon  2  had  not 
reached  the  three-years'  limit  of  time,  which  leaves  29  cases 
whose  subsequent  histories  are  known.  Of  these  18  were  per- 
manently cured,  which  gives  us  62  per  cent.  The  writer  has 
had  only  one  case  of  central  sarcoma.  This  patient  was  oper- 
ated upon  and  recovered  and  is  still  alive,  after  ten  years  from 
the  date  of  the  amputation. 

Butlin  describes  excision  for  removal  of  sarcoma  affecting 
bone.  Such  an  operation  is  manifestly  ineffectual,  and  does 
not  deserve  a  moment's  consideration.  In  all  of  my  I4  cases 
of  recovery  dating  back  over  three  years,  the  limb,  with  one  ex- 
ception, was  removed  so  as  to  include  the  entire  bone  affected. 
Any  operation  short  of  this  radical  one  is  sure  to  be  followed 
by  a  return.  It  seems  a  terrible  sacrifice  to  remove  the  thigh 
at  the  hip-joint  for  a  sarcoma  involving  the  condyles,  or  lower 
third  of  the  shaft  of  the  thigh  ;  or  the  leg  above  the  knee-joint 
for  a  sarcoma  affecting  the  malleolus;  but  these  14  cases  prove 
the  necessity,  and  the  cases  of  excision  or  partial  amputation 
through  the  bone,  collected  by  Butlin,  prove  the  utter  useless- 
ness  of  any  operative  measures  of  less  radical  character. 

In  epithelioma  of  the  face  Butlin,  from  many  sources,  collected 
206  cases.  Operation  was  performed  with  21  deaths,  or  a 
mortality  of  10  per  cent.  There  are  59  cases  where  subsequent 
histories  were  unknown,  and  of  the  remaining  147  cases,  25  of 
them  had  not  yet  reached  the  three-years'  limit  of  time,  leaving 
122  whose  subsequent  histories  are  known.  Of  these  21  died 
during  treatment,  and  in  5  i  cases  there  was  a  recurrence  of  the 
disease  ;  the  remaining  50  were  permanently  cured.  There  are, 
therefore,  122  cases  in  which  the  history  is  known,  of  which  50 
were  cured,  giving  a  percentage  of  permanent  cures  of  about  41 
per  cent. 

The  writer  has  operated  upon  8  cases  of  epithelioma  of  the 
face,  with  no  mortality  so  far  as  the  operation  itself  is  concerned. 
In  these  8  cases  the  subsequent  histories  are  all  known.  In  i 
the  patient  died  after  many  local  recurrences  in  which   more 
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than  30  operations  were  performed,  extending  over  a  period  of 
twelve  years.  Two  died  from  a  return  of  the  disease  within 
three  years.  The  remaining  5  were  permanently  cured,  which 
gives  62  per  cent,  of  permanent  recoveries.  There  are  several 
cases  in  which  recovery  from  the  operation  has  taken  place  and 
in  which  as  yet  no  recurrences,  either  local  or  regionary,  have 
occurred ;  but  these  cases  unfortunately  have  not  yet  reached 
the  three-years'  standard,  and,  therefore,  cannot  be  counted  at 
present.  There  are  also  a  large  number  in  which  the  micro- 
scopical evidence  is  wanted,  and,  therefore,  these  cases  are  re- 
jected. 

In  carcinoma  of  genitals,  tongue,  lips,  etc.,  the  number  of  each 
is  too  small  upon  which  to  base  any  statistics.  Suffice  to  say, 
that  among  the  cancers  affecting  these  organs  and  structures 
there  are  cases  of  permanent  cure. 

Let  us  now  turn  to  the  consideration  of  the  treatment  of  car- 
cinoma. The  necessity  of  an  investigation  of  carcinoma  can  be 
estimated  when  it  is  considered  that  in  England  alone  there  are 
7000  deaths  annually  from  cancer,  and  that  there  are  30,000 
patients  suffering  at  all  times  in  that  country  from  this  affection. 

The  mere  fact  that  cancer  causes  more  deaths  in  the  United 
States  in  one  year  than  the  sum-total  of  deaths  due  to  erysipelas, 
tetanus,  hydrophobia,  lightning,  typhlitis,  gunshot-wounds,  joint 
disease,  together  with  other  well-known  surgical  affections, 
conveys  at  once  an  idea  of  the  wide  dimensions  of  our  subject. 
Cancer  causes  nearly  half  as  many  deaths  in  one  year  in  the 
United  States  as  are  caused  by  accidents  and  injuries  of  all  kinds 
and  descriptions. 

Dr.  Billings  has  demonstrated  by  statistics  that  carcinoma  is  a 
disease  which  is  slowly  increasing,  and  that  it  is  the  cause  of  a 
larger  proportion  of  deaths  in  nations  which  have  reached  the 
highest  state  of  civilization.  For  example,  in  the  United  States 
in  one  year  there  were  over  13,000  deaths  from  cancer,  of  which 
there  were  twice  as  many  deaths  among  females  as  among  males, 
There  are  over  14,000  people  in  the  United  States  dying  each 
year  from  cancer. 

In  cancer  of  the  breast  Halsted  published  a  monograph  in 
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which  he  based  his  6  per  cent,  of  local  recurrences  on  the  50 
cases  which  he  reported  in  1894;  but  of  these  50  cases  the  re- 
sults of  5  he  records  as  unknown,  and  25  of  them  he  reports  not 
having  reached  the  three-years'  limit  of  time.  There  are,  there- 
fore, only  20  cases  instead  of  50  that  could  be  utilized  at  the 
time  of  his  publication  in  estimating  the  local  and  regionary  recur- 
rences.    In  the  20  cases  of  which  he  can  speak  with  authority, 

18  of  these  died  before  the  three-years'  limit  was  reached,  leav- 
ing only  2  in  which  it  can  be  said  at  the  time  of  the  publication 
of  his  paper  that  recovery  took  place  according  to  the  generally 
accepted  standard  of  the  three  years.  Halsted's  figures,  there- 
fore, show  10  per  cent,  of  permanent  cures  and  15  per  cent,  of 
local  recurrence,  since  in  the  20  cases  there  were  3  local  recur- 
rences. 

Halsted  has  not  published  the  work  of  American  surgeons  in 
his  table,  and  there  are  several  men  in  this  country  whose  pub- 
lished results  are  much  better,  with  one  exception,  than  all  of 
those  recorded  as  the  work  of  foreign  surgeons.  The  high  per- 
centage of  permanent  cures  is  much  more  important  than  a  low 
percentage  of  local  recurrences,  since  the  permanent  cures  in- 
clude the  regionary  and  local  recurrences.  Halsted's  statement 
that  "The  efficiency  of  an  operation  is  measured  truer  in  terms 
of  local  recurrence  than  of  ultimate  cure"  needs  a  transposition 
which  would  read  that  "  The  efficiency  of  an  operation  is  meas- 
ured in  terms  of  no  mortality  in  the  operation  and  permanent 
cure  in  the  ultimate  result." 

The  writer  has  had  116  cases  of  tumors  of  the  breast,  of  which 

19  were  not  operated  upon,  leaving  97  cases  in  which  the  breast 
was  amputated.  In  the  97  cases  of  amputation  there  was  but  i 
death,  thus  giving  a  mortality  of  a  little  over  i  per  cent.  The 
I  fatal  case  was  due  to  the  presence  of  htcmophilia,  and  is  a 
death  that  might  have  occurred  in  connection  with  any  other 
operation,  no  matter  how  insignificant  in  character.  This  death 
can,  therefore,  with  propriety  be  excluded  as  far  as  bearing  upon 
the  mortality  of  this  special  operation,  and,  if  so,  there  is  an  un- 
broken series  of  96  consecutive  operations  without  a  death.  In 
addition  to  the  reduction  of  the  mortality  of  the  operation  from 
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as  high  as  23  per  cent.,  recorded  by  Billroth,  to  a  cipher,  there 
was  no  case  of  pyaemia,  septica:imia,  erysipelas,  or  abscess. 

Of  the  97  cases  of  amputation  of  the  breast  23  cases  of  sar- 
coma and  other  tumors  than  cancer  must  be  eliminated  in  order 
to  compute  the  percentage  of  permanent  cures  of  pure  carci- 
noma of  the  breast.  Of  the  74  cases  of  pure  carcinoma  of 
the  breast,  the  subsequent  histories  of  41  are  known;  3  of 
these  have  not  reached  the  three-years'  limit  of  time  (although 
they  are  still  alive  and  free  from  the  disease);  there  remain  38 
cases,  therefore,  of  pure  carcinoma  of  the  breast  in  which  the 
full  subsequent  histories  are  known.  In  these  38  cases  there 
are  17  cases  in  which  a  permanent  recovery  has  taken  place. 
This  gives  45  per  cent,  of  permanent  cures.  Among  these  38 
cases  whose  histories  are  known  there  were  but  two  local  recur- 
rences, which  gives  but  a  little  over  5  per  cent,  of  local  recur- 
rences. 

Since  the  publication  of  the  writer's  last  statistics,  in  1891,  he 
has  had  15  cases  of  pure  carcinoma  of  the  breast,  with  no  mor- 
tality from  the  operation  itself.  Of  these  15  cases,  i  died  sev- 
eral weeks  follovv'ing  the  operation,  from  haemophilia,  in  which 
the  major  joints  were  filled  with  blood  and  the  greater  part  of 
the  body  was  affected  with  subcutaneous  hemorrhages.  Two  of 
the  15  cases  have  not  yet  reached  the  three-years'  limit  of  time. 
There  are,  therefore,  13  cases  in  which  the  full  subsequent  his- 
tories are  known ;  2  of  these  died  from  a  recurrence  of  the  dis- 
ease and  I  from  haemophilia,  as  stated  above,  and  the  remaining 
10  have  passed  the  three-years'  limit  of  time.  This  gives  'jy  per 
cent,  of  permanent  cures  in  cancer  of  the  breast  in  the  last  15 
consecutive  cases. 

The  reason  why  these  radical  operations  have  not  been  hith- 
erto employed  in  amputation  of  the  breast  lies  in  the  fact  of 
the  mortality  of  the  operation,  since  Gross  reports  10  per  cent, 
mortality;  Sir  Joseph  Lister,  8  per  cent.;  Butlin,  7  per  cent. 
Fischer,  20  per  cent.;  Esmarch,  10  per  cent.;  Kuster,  14  pe 
cent.;  Billroth,  15  per  cent.,  and,  again,  Billroth  in  a  previous 
list,  23  per  cent.  In  my  list  of  cases  of  amputation  for  all  kinds  of 
tumors  of  the  breast,  the  mortality  of  the  operation  is  less  than 
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2  per  cent.  This  mortality  includes  the  results  of  radical  oper- 
ation. In  Weir's  list  the  mortality  is  reduced  to  zero.  If  this 
represents  the  mortality,  there  is  no  longer  any  reason  for  sur- 
geons to  offer  the  dangers  of  the  mortality  of  the  operation  as 
an  excuse  for  radical  operation,  since  it  is  in  those  cases  in 
which  a  most  complete  operation  has  been  performed  that  per- 
manent recoveries  follow. 

In  sarcoma  of  the  breast  statistics  are  very  meagre.  Butlin 
in  his  book  gives  no  results  either  as  to  mortality  or  as  to  per- 
manent recoveries. 

Williams,  in  his  book,  reports  10  cases  of  sarcoma  of  the  breast 
in  which  no  deaths  occurred  in  consequence  of  the  operation 
itself.  The  subsequent  histories  of  only  2  out  of  the  lo  cases 
are  known.  Death  occurred  in  the  2  cases  within  two  years 
from  the  date  of  the  operation.  The  percentage  of  permanent 
cures,  therefore,  amounts  to  zero,  since  no  patient  recovered  so 
as  to  be  free  from  the  disease  for  a  period  of  three  years.  It  is 
to  be  regretted  that  nothing  is  known  of  the  8  cases,  since 
among  the  list  there  may  be  some  cases  of  permanent  cures.  It 
is  unfortunate  that  these  cases  have  been  lost  sight  of,  since  no 
statistics  of  permanent  cure  can  be  recorded  unless  the  result  is 
known.  Gross  reports  91  cases  operated  upon,  of  which  12 
were  permanently  cured,  giving  13  per  cent,  of  permanent  cures. 

The  writer  reports  6  cases  of  sarcoma  of  the  breast  in  which 
no  death  occurred  in  consequence  of  the  operation  itself  The 
subsequent  histories  are  all  known.  Four  of  the  six  cases  were 
permanently  cured,  and  the  remaining  2  cases  died  from  a  return 
of  the  disease.  This  gives  66|^  per  cent,  of  permanent  cures  in 
sarcoma  of  the  breast. 

If  the  few  suggestions  which  the  writer  has  ventured  to  make 
will  induce  the  members  of  the  American  Surgical  Association 
to  be  on  the  alert  for  the  early  recognition  of  malignant  disease 
and  to  employ  a  radical  operation  for  its  relief,  and  a  repeated 
one  if  necessary,  he  will  be  more  than  repaid  for  the  tedious 
labor  involved  in  gathering  together  the  clinical  histories  and 
the  microscopical  examinations  of  this  series  of  cases  of  malig- 
nant disease  cured  beyond  the  three-years'  limit  of  time. 
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Finally,  the  writer  is  a  strong  believer  in  the  doctrine  that  all 
tumors,  whether  benign  or  malignant,  should  be  removed.  Be- 
nign tumors  should  be  extirpated  because  a  certain  proportion 
of  them  undoubtedly  degenerate  into  malignant  tumors  at  special 
crises  or  periods  of  life.  This  is  most  apt  to  occur  at  a  time 
when  physiological  atrophy  takes  place  in  an  organ,  as  in  the 
female  breast  during  the  menopause.  Another  reason  why  sup- 
posed benign  tumors  should  be  excised  is  that  certain  malig- 
nant tumors  remain  quiescent  for  many  years,  and  for  this  rea- 
son give  rise  to  the  belief  that  they  are  innocent  growths,  when 
in  reality  they  are  latent  malignant  neoplasms.  The  danger  of 
leaving  a  supposed  benign  tumor  becomes  evident  when  it  is 
considered  that  only  a  small  minority  of  tumors  in  general  are 
harmless. 

Gross  collected  649  cases  of  tumors  of  the  breast,  of  which 
587  were  malignant  and  only  62  innocent.  It  follows,  there- 
fore, that  the  mere  presence  of  a  tumor  in  the  body,  especially 
in  the  breast,  argues  in  favor  of  its  malignancy,  and  for  that 
reason  the  growth  should  not  be  permitted  to  remain.  There 
is  no  benign  tumor  in  which  it  has  not  been  demonstrated  that 
it  may  assume  malignancy  under  favorable  conditions. 


THE  RELATIONS  OF  THE  LYMPHATIC  SYSTEM 
TO  THE  VARIOUS   REGIONS. 


By  F.  H.  GERRISH,  M.D., 

PORTLAND,    MAINE. 


Having  received  a  cordial  invitation  to  open  the  discussion 
of  this  engrossing  topic  with  a  presentation  of  the  arrangement 
of  the  lymphatics  of  the  regions  most  frequently  affected  with 
cancer,  and  fearing  that  a  declination  would  be  interpreted  as 
an  expression  of  unwillingness  to  perform  a  duty  to  the  Asso- 
ciation, I  promptly  accepted,  although  obliged  to  confess  my 
inability  to  add  to  the  fund  of  knowledge  in  this  branch  of 
anatomy.  I  do  not  imagine,  however,  that  anybody  expects 
me  to  throw  new  light  on  the  subject.  Probably  the  Committee 
devised  this  anatomical  introduction  merely  as  a  kind  of  grace 
before  meat,  in  order  to  afford  to  the  diners  a  seemly  oppor- 
tunity for  quiet,  even  if  eager,  anticipation  of  the  toothsome 
viands  soon  to  be  served,  and  for  furtive  contemplation  of  the 
appetizing  preparations  which  have  been  made  for  their  pleas- 
ure. With  this  view  of  the  situation  I  shall  try  to  avoid  turning 
into  a  curse  what  was  designed  as  a  blessing,  and,  without 
attempting  to  entertain,  shall  make  what  has  been  called  the 
soul  of  wit  the  most  prominent  feature  of  my  essay,  hoping  thus 
to  save  each  of  you  at  my  close  from  involuntarily  ejaculating 
Elia's  celebrated  grace  on  being  informed  that  no  clergyman 
was  present — "  Thank  God  !  " 

There  is  probably  no  chapter  in  anatomy  less  understood  by 
the  average  medical  man  than  that  devoted  to  the  lymphatic 
system.  The  neglect  which  it  has  usually  suffered  is  probably 
due  to  two  causes:  first,  the  imperfect  manner  in  which  it  is 
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treated  in  most  of  the  text-books ;  and,  second,  the  extreme 
difficulty  of  conducting  original  investigations — the  first  of  these 
reasons  depending  in  large  measure  upon  the  second.  The 
standard  authors  differ  on  important  points,  and  hardly  one  of 
them  is  entirely  consistent  with  himself. 

The  differences  among  investigators  are  doubtless  due  to  the 
same  cause  that  occasions  similar  divergence  of  statement  in 
other  portions  of  the  anatomical  field — the  fact  that  one  man 
happens  to  run  across  certain  arrangements,  and  his  neighbor 
lights  upon  others.  Each  is  right  as  far  as  he  goes,  and  neither 
recognizes  the  equal  correctness  of  the  other's  observations. 
The  usual  derivation  of  certain  arteries  cannot  yet  be  considered 
as  entirely  settled;  the  veins  are  notoriously  subject  to  a  wide 
range  of  variation  ;  and  the  lymphatics,  far  more  delicate  and 
more  numerous  than  even  the  latter  vessels,  are  less  regular  in 
their  course  and  relations  than  any  other  part  of  the  vascular 
system.  What  I  shall  say,  therefore,  on  the  topic  assigned  me 
will  be  offered  in  no  dogmatic  spirit,  but  with  the  modesty 
which  should  characterize  utterances  on  a  matter  which  is  avow- 
edly by  no  means  absolutely  determined. 

The  importance  to  the  surgeon  of  an  acquaintance  with  the 
anatomy  of  the  lymphatic  system  is  not  likely  to  be  exagger- 
ated, but  need  not  be  dwelt  upon  here.  Cases  may  be  reported 
to  us  which  will  show  that,  however  soon  after  its  discovery 
cancer  has  been  operated  upon,  involvement  of  the  nearest  of 
the  related  nodes  has  already  occurred.  In  all  such  cases  it  is 
urgently  necessary  to  know  in  what  directions  to  look  for  such 
implications,  and  equally  so  to  know  where  to  search  for  periph- 
eral sources  of  infection,  when  we  find  secondary  disease  in  the 
nodes. 

The  bald  enumeration  of  the  numerous  groups  of  lymph- 
ganglions  and  the  areas  drained  by  their  respective  tributaries 
would  seriously  burden  your  patience  and  be  in  no  respect  edi- 
fying; and,  therefore,  I  have  made  some  diagrams  upon  the 
blackboard,  which  are  intended  to  show  at  a  glance  what  appear 
to  be  the  usual  relations  between  each  group  of  those  glands 
which  are  accessible  to  operative   procedure  and  the   regions 
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Diagram  of  the  lymphatic  glands  and  vessels  of  head  and  neck,  showing  the  areas  which  are 
drained  into  each  group  of  glands.  Deep  structures  in  red,  superficial  in  brown,  f  From  A  System 
of  Surgery.     DENNIS,  Vol.  II.) 


THE    LYMPHATIC    SYSTEM.  33 

from  which  it  derives  its  supply  of  lymph.  Of  course,  these 
diagrams  do  not  affect  to  exhibit  all  of  the  seven  hundred  lym- 
phatic nodes  of  the  body.  Less  than  a  quarter  of  the  whole 
number  are  proper  objects  of  surgical  interference  at  present ; 
and  it  seems  improbable  that  it  will  ever  be  considered  justifiable 
to  attempt  the  removal  of  any  large  number  of  those  which  are 
located  in  the  great  cavities.  The  simple  suggestion  of  removing 
the  two  hundred  mesenteric  glands,  for  instance,  is  so  appalling 
as  to  meet  with  instant  rejection.  If,  therefore,  malignant  dis- 
ease has  attacked  these  structures,  operative  measures  will  not 
be  sanctioned. 

In  making  the  drawings  it  has  seemed  best  to  separate  into 
two  groups  a  number  of  nodes  which  some  authors  class  as 
one.  The  parotid  and  internal  maxillary — often  included  under 
the  former  name — though  near  neighbors,  are  sufficiently  dis- 
tinct colonies,  the  one  being  situated  upon  and  in  the  parotid 
salivary  gland,  the  other  on  the  side  of  the  pharynx  just  behind 
the  buccinator  muscle. 

It  is  not  pretended  that  every  useful  thing  is  represented  in 
these  diagrams.  It  must,  consequently,  be  remembered  that 
the  lymph-vessels  from  the  innermost  portions  of  the  breast 
converge  to  the  internal  mammary  nodes;  that  a  portion  of  the 
vessels  of  the  superficial  parts  of  the  lateral  abdominal  walls 
drift  toward  the  source  of  the  lumbar  and  ilio-lumbar  arteries, 
and  end  in  the  lateral  lumbar  glands  ;  that  the  deep  vessels  of 
the  penis  pass  to  the  internal  iliac,  and  the  testicular  to  the  lum- 
bar glands ;  that  the  rectum  sends  its  lymph  to  the  meso-rectal 
nodes,  thence  to  the  sacral,  and  finally  to  the  lumbar;  and  that 
the  uterine  absorbents  terminate  in  two  sets  of  glands — those 
from  the  upper  part  of  the  corpus  emptying  into  the  lumbar, 
accompanied  by  the  ovarian  and  tubal  vessels ;  and  those  from 
the  lower  portion  of  the  body  and  the  cervix,  with  the  upper 
two-thirds  of  the  vaginal,  into  the  internal  iliac. 

For  ease  of  discrimination  the  superficial  structures  are  drawn 
in  yellow,  the  deep  in  red.  Capital  letters  are  used  for  the 
labels  of  the  nodes. 

If  my  design  is  based  upon  sound  knowledge  and  has  been 
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accurately  executed,  the  afiferents  of  every  set  of  nodes  can  be 
determined  in  an  instant,  and  the  glands  to  which  the  lymph- 
vessels  of  any  region  are  tributary  can  be  ascertained  with  equal 
speed.  Certainly  no  elaborate  exegesis  is  demanded.  The 
merits  of  the  diagrams,  if  they  have  any,  will  be  obvious,  and 
their  defects,  which  are  probably  numerous,  will  not  fail  to  be 
detected. 

I  feel  justified  in  the  fear  that  all  this  is  the  thrashing  of  old 
straw  for  my  honored  colleagues  in  the  Association  ;  but  per- 
haps these  diagrams  might  be  helpful  to  students,  and  even  to 
practitioners  who  had  allowed  themselves  to  become  a  little 
rusty  on  anatomical  details. 


OPERATIVE  TREATMENT  OF  CANCER  IN  VARIOUS 

LOCALITIES. 

The  Female  Generative  Organs,  including  the  Uterus 

AND  Vulva. 


By  JOHN  ROMANS,  M.D., 

BOSTON. 


I  NATURALLY  hesitate  to  express  my  opinion  upon  the  opera- 
tive treatment  of  cancer  before  a  gathering  of  surgeons,  many 
of  whom  know  much  more  about  the  subject  than  I  do;  but  I 
very  gladly  do  the  part  of  the  work  assigned  me  in  the  consid- 
eration of  the  operative  treatment  of  cancer  in  different  locali- 
ties. I  will  not  discuss  the  etiology  or  symptoms  of  cancer  of 
the  female  generative  organs,  as  that  is  outside  the  scope  of  our 
inquiry,  but  will  limit  myself  to  the  nature  and  character  of  the 
operations  required  by  modern  surgery. 

Cancer  is  prone  to  grow  faster  in  some  localities  than  in 
others.  In  the  uterus  and  large  intestines  it  grows  slowly;  in 
the  clitoris  and  adjacent  parts  it  grows  rapidly,  as  a  rule.  I  be- 
lieve the  uterus  is,  next  to  the  breast,  the  organ  most  frequently 
affected  by  cancer;  but  primary  cancer  of  the  clitoris  and  vulva 
is  quite  rare;  at  least  it  has  been  so  in  my  experience.  In  con- 
sidering the  subject  of  cancer  of  the  female  generative  organs,  I 
will  take  the  organs  in  their  natural  sequence,  beginning  with 
the  ovaries,  to  which  the  uterus  and  vagina  are  appendages.  As 
I  have  said  elsewhere,  we  ought  to  say  the  ovaries  and  their 
appendages,  not  the  uterus  and  its  appendages.  The  ovaries 
are  the  reigning  organs,  and  the  uterus  and  vagina  are  simply 
channels  for  the  growth  and  birth  of  the  ovum,  the  product  of 
the  ovarv. 
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As  a  general  rule,  cancer  of  the  ovary  occurs  as  a  degenera- 
tion of  a  cystoma,  or  else  it  is  only  a  part  of  a  cancerous  affec- 
tion of  all  the  abdominal  organs  and  is  irremovable.  Operations 
in  these  latter  cases  are  either  incomplete  or  fatal,  and  always 
unsatisfactory.  In  a  hasty  search  through  my  records  I  find 
sixty-three  cases  of  cancer  of  the  ovary,  observed  after  the  ab- 
domen was  opened ;  the  great  majority  of  them  were  but  parts 
of  a  general  abdominal  cancer  and  were  not  meddled  with. 
Occasionally,  however,  the  ovaries  are  the  seat  of  primary 
cancer,  unaccompanied  by  any  cystic  formation,  and  this  can- 
cerous disease  may  grow  for  a  time  at  least  independently  of 
other  organs.  In  my  experience,  cases  of  this  character  have 
usually  occurred  in  elderly  women  from  fifty  to  seventy  years 
of  age,  and  the  tumors  are  somewhat  larger  than  the  fist.  The 
ovarian  cystomata  are  nearly  allied  to  cancer.  Those  patients 
who  recover  from  simple  ordinary  ovariotomy  are  subsequently 
attacked  with  fatal  cancer  of  the  cicatrix  or  of  the  internal 
organs  in  10  per  cent,  of  the  cases.  At  least  this  has  been  the 
fact  with  that  proportion  of  my  successful  cases,  whose  subse- 
quent history  I  have  been  able  to  trace.  But  the  etiology  of 
cancer  of  the  ovary  is  outside  our  subject. 

When  a  cancerous  growth  affects  one  ovary  only,  or,  if  affect- 
ing both,  has  not  affected  other  organs,  the  tumor  may  be  re- 
moved with  a  fair  prospect  of  prolonging  life,  for  some  years  at 
least,  and  perhaps  effecting  a  cure.  Such  tumors  should  be 
removed  with  as  much  of  the  broad  ligament  and  tube  as  pos- 
sible. I  can  recall  at  least  five  instances  in  which  cancerous 
tumors  of  the  ovary,  but  slightly  adherent,  have  been  removed 
by  me.  These  tumors  were  pronounced  carcinomatous  by  Dr. 
W.  F.  Whitney.^  One  patient  is  alive  and  well,  with  no  external 
evidence  of  return  of  the  disease  eighteen  months  after  opera- 
tion. Of  the  others,  two  are  dead,  and  two  have  only  lately 
been  operated  upon. 

There  are  several  varieties  of  cancer  of  the  uterus,  the  most 
common  being  epithelioma,  medullary  carcinoma,  and  adeno- 
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carcinoma.  Epithelioma  of  the  cervix  is  most  frequent,  its 
symptoms  are  well  known  and  I  will  not  enumerate  them.  The 
lymphatics  from  the  os  and  neck  go  to  the  obturator  and  in- 
guinal glands,  and  those  of  the  body  go  to  the  internal  iliac, 
sacral,  and  lumbar  glands.  The  uterus  is  especially  rich  in 
lymphatics.  An  operation  for  removal  of  a  cancer  of  the  uterus, 
of  whatever  variety,  must  include  the  whole  organ;  but  this, 
with  the  removal  of  the  ovaries,  tubes,  and  broad  ligaments,  is 
all  one  can  do.  There  is  no  opportunity  for  the  removal  of  a 
wide  margin  of  tissue  or  of  affected  glands.  The  uterus  is 
bounded  so  completely  by  organs  whose  integrity  cannot  be 
encroached  upon  that  the  surgeon's  task  is  necessarily  confined 
within  narrow  bounds.  The  bladder  in  front,  the  rectum  be- 
hind, and  the  ureters  on  each  side  completely  surround  the 
uterus,  and  the  integrity  of  these  neighboring  organs  cannot  be 
disturbed.  In  operating  the  tendency  to-day  is  to  follow  the 
vaginal  route. 

I  take  it  that  it  is  unnecessary  for  me  to  describe  the  table  to 
be  used  in  an  operation  for  the  removal  of  a  cancer  of  the  uterus, 
except  that  one  needs  a  table  somewhat  higher  than  the  ordi- 
nary, and  one  that  can  be  used  in  the  Trendelenberg  position 
if  we  wish  to  do  so.  Nor  is  it  necessary  to  speak  of  the  previ- 
ous examination  of  the  urine,  the  sterilized  towels  to  be  placed 
about  and  around  the  field  of  operation,  the  necessary  instru- 
ments, the  kind  of  retractors,  etc.  Our  subject  is  rather  the 
kind  and  extent  of  the  operation  demanded  by  the  disease,  than 
a  minute  enumeration  in  an  elementary  manner  of  all  the  prep- 
arations and  appliances.  Suffice  it  to  say,  that  I  will  suppose 
every  precaution  has  been  taken  to  insure  an  aseptic  operation. 
Nor  is  it  necessary  to  give  an  elaborate  description  of  the  eti- 
ology and  symptoms  of  cancer  of  the  uterus.  These  have  been 
well  described  by  many  authors,  particularly  by  Hermann  J. 
Boldt  in  the  work  on  Clinical  Gynecology,  edited  by  Keating 
and  Coe.  The  anatomical  relations  of  the  uterus  are  well  de- 
scribed by  M.  H.  Richardson  in  the  Boston  Medical  and  Surgi- 
cal Jonnia  I,  November  2,  1893. 

I  usually  have  my  hands  manicured  the  day  before  an  opera- 
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tion,  so  as  to  have  the  nails  and  fingers  smooth  and  clean,  and 
I  usually  follow  Dr.  Howard  A.  Kelly's  method  of  washing  the 
hands  and  arms  with  permanganate  solution,  oxalic  acid,  per- 
oxide of  hydrogen,  and  corrosive  sublimate,  after  thoroughly 
scrubbing  with  soap  and  water.  We  will  suppose  the  diagnosis 
to  have  been  made,  the  kind  of  operation  decided  upon,  and  the 
surgeon  and  patient  ready  for  the  operation.  I  always  put  the 
patient  in  the  lithotomy  position. 

In  regard  to  the  method  of  operating.  It  is  my  belief  that  in 
removing  cancerous  disease  of  the  uterus,  in  operable  cases,  the 
entire  organ  should  be  removed.  One  must  decide  whether  the 
organ  can  be  removed,  or  whether  the  disease  has  advanced  so 
far  that  this  cannot  be  done.  In  cases  in  which  a  thorough, 
radical  operation  is  impossible,  the  surgeon  must  be  contented 
with  thorough  curetting  and  thorough  cauterization  with  the 
Paquelin  or  therrho-cautery.  It  seems  to  me  needless  to  de- 
scribe how  this  curetting  and  cauterization  should  be  done;  you 
are  all  familiar  with  the  proper  method.  In  removing  the  entire 
uterus,  however,  the  first  question  to  be  decided  is  whether  we 
will  pursue  the  vaginal  or  abdominal  route.  For  myself,  I  fol- 
low the  vaginal  route  by  preference,  but  if  because  of  its  enlarge- 
ment or  for  any  other  reason  I  cannot  get  the  uterus  out  through 
the  natural  passage,  I  do  a  combined  operation  and  open  the 
abdomen.  The  patient  is  prepared  by  a  proper  diet  for  forty- 
eight  hours;  the  bowels  are  emptied  by  a  cathartic  and  by 
enemas.  The  hair  is  shaved  from  the  mons  veneris,  vaginal 
and  anal  regions,  and  the  abdomen  is  prepared  as  for  an  aseptic 
laparotomy.  This  is  done  in  case  we  find,  either  from  the  size 
of  the  uterus  or  from  some  other  complication,  that  we  cannot 
remove  it  through  the  vagina  and  may  be  forced  to  open  the 
abdomen  and  remove  the  organ  through  an  abdominal  wound. 
Everything  \.o  be  used  in  contact  with  the  patient  should  be  ster- 
ilized. The  patient  is  clothed  in  a  sterilized  flannel  suit,  which 
helps  to  ward  off  and  prevent  shock,  and  this  suit  is  left  on 
for  two  days  after  the  operation,  unless  it  is  found  to  be  too 
hot  and  burdensome.  The  vagina  is  disinfected  with  antiseptic 
soap  and  water,  ether,  and  with  douches  of  bichloride  solution 
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I  to  5  or  10,000,  and  just  before  making  the  incision  of  the 
vaginal  mucous  membrane  the  uterus  is  thoroughly  curetted. 
This  is  done  under  irrigation  at  first  with  a  mild  bichloride  solu- 
tion, and  later  with  boiled  water.  After  the  uterus  has  been 
cleaned  of  foul  cancerous  growth  as  thoroughly  as  possible  and 
irrigated,  its  interior  should  be  swabbed  out  with  pure  carbolic 
acid.  I  like  very  much  to  pass  a  long,  strong  ligature  of  silk 
through  the  neck  of  the  uterus  and  sew  up  the  open  os,  and  use 
this  ligature  as  a  tractor.  It  is  much  smaller,  more  handy,  and 
less  in  the  way  than  a  pair  of  large  double-hooked  or  single- 
hooked,  so-called  bullet-forceps,  but  we  can  only  do  this  when 
the  cancer  affects  the  body  of  the  uterus  alone,  as  any  traction 
by  a  ligature  on  a  diseased  cervix  is  usually  followed  by  the 
tearing  out  of  the  ligature.  With  adeno-carcinoma  this  strong 
ligature  of  silk  can  be  used,  as  the  neck  is  usually  unaffected  in 
this  form  of  disease.  I  usually  use  three  of  these  tractors  of 
silk,  which  close  the  canal  of  the  uterus  and  so  prevent  the  ute- 
rine contents  from  pouring  out  and  affecting  the  field  of  opera- 
tion. These  stout  ligatures  give  a  nrm  and  unobstructive  means 
of  traction.  In  the  ordinary  cases,  however,  when  the  os  and 
neck  are  more  or  less  fragile  and  rotten,  we  must  use  double- 
hooked  forceps,  or  the  single-hooked  ones,  that  go  by  the  name 
of  bullet-forceps. 

A  sound  should  first  be  put  in  the  bladder  to  ascertain  the 
outline  of  the  bladder  walls,  and  this  manoeuvre  may  be  repeated 
from  time  to  time,  then  an  incision  should  be  made  close  to  the 
bladder  and  around  the  os  beyond  the  vaginal  surface.  Next, 
the  mucous  membrane  should  be  separated  from  the  cervix,  and 
the  bladder  must  be  carefully  pushed  up  and  isolated  from  the 
uterus.  A  better  hold  of  the  cervix  is  now  possible,  if  we  are 
using  forceps  as  tractors,  as  some  of  it  is  exposed  by  the  sepa- 
ration of  the  vaginal  mucous  membrane.  Before  the  peritoneum 
is  opened  above  the  uterus  the  mucous  membrane  between  the 
OS  and  the  rectum  should  be  cut  through  and  Douglas's  cul-de-sac 
should  be  opened.  As  soon  as  this  has  been  done  a  sponge 
with  a  long  ligature  attached  should  be  thrust  into  the  perito- 
neal cavity  to  keep  the  fat  and  intestines  from  protruding  and 
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to  absorb  any  blood  that  may  be  poured  out.  The  finger  should 
then,  if  possible,  be  passed  over  the  fundus  of  the  uterus  from 
behind  to  serve  as  a  guide  in  opening  the  anterior  cul-de-sac. 
If  the  surgeon  cannot  pass  his  finger  over  the  fundus  he  must 
pass  it  by  the  side  of  the  body.  For  separating  the  bladder 
from  the  uterus,  we  may  use  the  finger  more  or  less,  or  a  blunt 
dissector,  or  the  scissors,  or  a  spade-shaped  instrument,  the 
spade  part  of  which  is  about  three-quarters  of  an  inch  wide,  and 
the  handles  about  four  inches  long.  This  instrument  is  often 
supplied  as  a  periosteum  elevator  among  the  instruments  for 
cerebral  surgery. 

When  the  anterior  cul-de-sac  has  been  opened,  either  with  or 
without  the  guidance  of  the  finger  from  below,  a  sponge  with  a 
ligature  attached  should  be  passed  in  through  the  anterior  open- 
ing. The  separation  of  the  bladder  is  much  facilitated  by  the 
insertion  of  a  metal  retractor  between  the  uterus  and  bladder, 
which  an  assistant  pulls  up  under  the  pubes.  During  all  this 
manipulation  irrigation  with  boiled  water  should  be  continually 
or  frequently  practised.  The  anterior  and  posterior  culs-de-sac 
having  been  opened,  the  tissues  on  either  side  of  the  uterus  are 
torn  through  with  the  fingers  as  far  as  seems  safe  without  caus- 
ing hemorrhage  from  arterial  branches. 

The  shining  peritoneal  covering  of  the  uterus  is  now  seen 
through  the  anterior  opening,  and  the  body  may  be  dragged 
down  from  above  by  successive  bites  of  the  bullet-forceps,  until 
the  fundus  is  rotated  forward.  If  the  ovaries  and  tubes  follow 
readily  or  can  be  pulled  down,  they  should  be  removed  also 
with  the  uterus.  After  the  fundus  is  rotated  forward,  compress- 
ing forceps  with  blades  at  least  two  inches  long  should  be 
locked  on  each  side  of  the  uterus  from  above  downward,  squeezing 
the  broad  ligaments  tightly,  and  the  handles  of  these  forceps 
should  be  tied  strongly  together  to  prevent  them  from  spring- 
ing apart.  The  broad  ligaments  are  then  divided  with  scissors, 
one-eighth  to  one-quarter  of  an  inch  inside  {t.  e.,  on  the  uterine 
side)  of  the  clamps  to  prevent  retraction,  and  then  the  uterus 
and  ovaries  also,  if  possible,  should  be  removed.  It  is  generally 
better  to  tie  the  broad  and  ovarian  ligaments  when  the  ovaries 
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are  pulled  down.  If  any  bleeding  points  are  seen  after  the 
uterus  has  been  removed  they  should  be  tied  or  secured  by  for- 
ceps. I  have  always  used  forceps  in  performing  vaginal  hys- 
terectomy, but  many,  perhaps  most,  surgeons  prefer  to  tie  the 
broad  ligaments  with  silk  or  catgut.  With  forceps  the  uterus 
is  removed  more  rapidly  than  when  one  ties  successive  portions 
of  the  broad  ligaments.  If  the  disease  extends  beyond  where 
forceps  should  go  the  operation  is  not  likely  to  be  of  any  use, 
as  the  lymphatics  are  probably  involved.  The  forceps  serve  as 
channels  of  drainage  and  keep  the  vaginal  wound  from  uniting 
and  shutting  up  septic  material  within  the  peritoneal  cavity.  I 
never  put  gauze  in  the  vagina;  it  becomes  very  offensive  in  a 
few  hours  and  is  difficult  of  removal,  and  rather  obstructs  than 
helps  drainage.  The  sponges  that  we  have  placed  in  Douglas's 
cul-de-sac  and  in  the  pubic  region  are  now  pulled  out  of  the 
abdomen  by  means  of  the  ligatures,  which  we  have  been  careful 
not  to  have  caught  and  entangled  in  the  compressing  forceps 
which  we  are  going  to  leave  on  the  broad  ligaments.  I  use  only 
one  pair  of  forceps  on  each  side,  as  a  rule,  but  many  use  another 
pair  for  the  ovarian  arteries.  A  little  iodoform  or  sterile  gauze 
is  put  around  the  forceps  handles  next  to  the  vulva,  and  a  pad 
of  absorbent  cotton  is  put  on  the  bed  for  the  handles  to  rest  on. 
No  stitches  are  used  to  unite  the  mucous  membrane  and  peri- 
toneum ;  this  union  takes  place  of  itself,  and  we  do  not  want  to 
imprison  infectious  material.  At  the  end  of  ten  days  there  is 
simply  a  cone-shaped  cavity  at  the  upper  part  of  the  vagina, 
where  the  tissues  have  become  united.  No  ligatures  suppurate 
out  or  delay  healing,  for  there  are  no  ligatures.  Another  excel- 
lent way  of  operating  is  to  tie  and  cut  the  broad  ligaments  piece- 
meal in  successive  steps,  dragging  down  the  uterus  and  bringing 
successive  portions  of  its  attachments  into  view  until  all  of  them 
have  been  tied.  Usually  four  ligatures  are  enough,  one  for  each 
uterine  and  ovarian  artery  with  the  adjacent  broad  ligament. 

This  method  can  also  be  followed  when  we  use  clamps,  suc- 
cessive portions  of  the  uterine  ligaments  and  attachments  being 
secured  in  different  clamps.  The  number  of  clamps  or  com- 
pressing forceps  that  one  leaves  on  the  ligaments  is  a  matter  of 
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indifference,  and  it  is  surprising  how  little  pain  and  discomfort 
there  is  after  this  operation  ;  the  patient  is  generally  unaware 
that  she  has  any  clamps  in  her  vagina  or  any  handles  protrud- 
ing. The  clamps  should  be  removed  after  thirty  or  forty  hours, 
though  I  have  known  the  handles  to  break  spontaneously  the 
night  after  an  operation  and  no  hemorrhage  to  follow.  No 
forcible  vaginal  douching  should  be  practised  at  the  time  when 
the  clamps  are  removed.  I  have  noticed  intense  pain  and  shock 
to  be  caused  by  a  douche  given  at  this  time.  Dr.  Cleveland,  of 
New  York,  has  well  described  the  method  of  removal  by  suc- 
cessive ligatures,  and  Dr.  Boldt  that  of  removal  by  means  of 
ligatures,  accompanied  by  suturing  together  of  the  peritoneum 
and  vaginal  membrane,  making  his  operation  almost  extra-peri- 
toneal. Often  one  cannot  rotate  the  fundus  either  forward  or 
backward,  and  the  round  ligaments  and  upper  part  of  the  broad 
are  either  secured  in  clamps  or  ligatures  before  their  division, 
when  the  uterus  is  pulled  down,  or  are  tied  or  clamped  when 
they  come  wholly  down  and  out  of  the  vagina  with  the  fundus. 
I  am  afraid  this  will  all  sound  very  elementary,  but  when  one  is 
asked  to  write  upon  the  operative  treatment  of  cancer  he  must 
describe  the  operation  more  or  less  in  detail.  When  it  is  thought 
necessary  to  resort  to  the  combined  abdominal  and  vaginal 
method,  it  is  best  to  begin  in  the  vagina  by  separating  the  blad- 
der as  far  as  possible,  and  the  rectum  also,  before  opening  the 
abdomen.  In  this  case  we  must  employ  two  surgeons,  or  else 
the  single  one  must  thoroughly  re-disinfect  his  hands  and  arras 
in  the  manner  already  described  before  opening  the  abdomen. 
One  surgeon  is,  I  think,  better  than  two,  as  the  responsibility 
is  not  as  much  felt,  and  the  operation  is  not  as  well  performed 
by  two  men  as  by  one.  In  regard  to  the  method  of  operating 
a  la  Kraske  by  resecting  the  sacrum,  I  have  had  no  experience, 
but  if  a  uterus  could  be  removed  by  this  method  only  I  should 
think  it  was  too  much  diseased  and  the  neighboring  tissues  too 
much  involved  to  permit  of  its  being  removed  at  all  with  any 
hope  of  cure.  Contrary  to  the  advice  of  most  operators,  I  raise 
the  head  of  the  bed  for  a  day  or  two  after  operating  so  that 
gravity  may  have  more  force  in  insuring  drainage.     In  connec- 


TREATMENT  OK  CANCER  OF  FEMALE  GENITALS.   43 

tion  with  this  subject,  I  cannot  refrain  from  referring  to  Dr. 
Lewis  S.  Pilcher's  excellent  article  on  cancer  in  the  July  num- 
ber (1894)  of  the  Annals  of  Surgery,  a  most  valuable  contribu- 
tion to  our  knowledge  of  the  clinical  results  of  interference  with 
cancer  of  the  female  genital  organs. 

The  cases  of  adeno-carcinoma  almost  invariably  recover  from 
the  operation  and  are  almost  always  cured.  The  only  hope  of 
curing  the  other  varieties  lies  in  seeing  the  case  before  the 
neighboring  structures  are  involved,  so  that  the  removal  of  the 
entire  uterus,  and,  when  possible,  the  ovaries  and  tubes  also, 
may  possibly  put  an  end  to  the  disease.  My  own  experience  in 
operating  for  cancer  of  the  uterus  has  not  been  extensive.  I 
have  removed  by  vaginal  hysterectomy  i6  cases  of  epithelial 
cancer  and  6  of  adeno-carcinoma. 

Of  the  i6  cases  of  epitlielial  cancer  6  are  living  and  lo  are  dead  : 

One  case  is  alive,  state  of  health  unknown,  five  years  after 
operation. 

One  case  is  alive  four  years  after  operation,  with  a  very  slight 
recurrence.  But  the  woman  looks  strong  and  robust,  and  her 
health  is  perfect. 

One  case  is  alive  two  years  and  one  month  after  operation  ; 
in  good  health. 

One  case  is  alive  fourteen  months  after  operation  ;  in  good 
health. 

One  case  is  alive  four  months  after  operation. 

One  case  is  alive  three  months  after  operation. 

This  is  a  better  result  than  I  thought  I  should  find  when  I 
sent  out  letters  of  inquiry;  still  it  is  not  encouraging.  All  of 
the  remaining  lo  died  within  a  year  of  the  operation,  3  within 
a  week,  all  hopeless  cases. 

Out  of  the  6  cases  of  adenocarcinoma  5  are  living  and  well, 
without  recurrence,  and  i  died  from  the  effects  of  the  operation. 
I  am  rather  surprised  to  find  that  it  has  not  been  my  simplest 
and  least  affected  case  that  has  lived  the  longest.  During  the 
removal  of  the  uterus  in  the  case  now  alive  five  years  after 
operation,  the  organ  tore  in  halves  and  I  spent  much  time  in 
finding  and  getting  out  the  fundus,  which  had  receded  among 
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the  bowels,  aad  required  much  bimanual  effort  for  its  recovery; 
while  another  case,  in  which  the  disease  was  apparently  well- 
defined  and  wholly  in  the  os  and  cervix,  died  within  a  year. 

As  I  said  earlier  in  the  paper,  if  the  surgeon  finds  infection  of 
the  structures  surrounding  the  uterus  and  does  not  deem  hys- 
terectomy of  any  use,  he  can  curette  out  all  the  diseased  tissue 
he  can  reach,  and  burn  and  sear  the  remainder  with  the  cautery. 
In  this  way  I  have  often  relieved  women  of  hemorrhage  and 
discharge  for  several  months.  One  case  lived  for  three  years 
after  curetting  and  cauterization,  but  her  life  was  one  of  great  suf- 
fering and  she  consumed  an  immense  amount  of  morphine,  at  last 
taking  120  grains  hypodermatically  in  twenty-four  hours.  Even 
when  cancer  does  return  after  a  successful  and  radical  hysterec- 
tomy, it  grows  with  less  pain  than  it  caused  originally,  as  a  rule, 
and  the  woman  is  spared  much  discomfort. 

Cancer  of  the  vagina  is  seldom  primary,  but  at  times,  very 
rarely,  we  meet  with  it  as  such.  I  recall  but  one  case  where 
there  were  discrete  patches  of  cancer  which  were  thoroughly 
removed  with  a  wide  margin,  and  in  which  the  woman  gained 
much  flesh  and  strength.  The  disease  never  returned  in  the 
original  site,  but  the  patient  died  with  infection  of  the  inguinal 
glands,  and  presumably  of  the  internal  organs,  in  about  eighteen 
months.  Cancer  of  the  vaginal  mucous  membrane  should  be 
radically  removed  as  soon  as  seen.  Cancer  of  the  clitoris  and 
urethra,  or  rather  of  the  meatus,  always  returns  rapidly,  and  it 
is  of  no  avail  to  remove  these  growths  except  to  get  rid  of  a 
bloody  and  offensive  discharge  for  a  short  time.  At  least  this 
has  been  my  experience. 

With  primary  cancer  of  the  labia  the  prospect  is  better,  and 
sometimes  we  see  the  disease  when  it  is  confined  to  the  labia 
alone.  The  disease  is  extremely  rare,  but  I  recall  one  case 
where  symmetrical,  epitheliomatous  tumors  on  both  labia  were 
found  to  be  attached  by  a  long,  rather  narrow,  perfectly  defined 
bases  parallel  with  the  long  axes  of  the  labia;  these  were  removed 
easily  with  a  wide  margin  of  sound  tissue,  without  much  hemor- 
rhage. The  patient,  seventy-three  years  old,  recovered  com- 
pletely, and  died  eight  months  after  of  apoplexy,  no  local  recur- 
rence having  taken  place. 


OPERATIVE    TREATMENT    OF    CANCER    IN    VARI- 
OUS LOCALITIES. 

Lip,  Tongue,  Floor  of  Mouth,  and  Pharynx. 


By  p.  S.   CONNER,    M.D., 

CINCINNATI. 


What  are  the  end-results  of  our  present  methods  of  operat- 
ing; what  changes  in  such  methods,  if  any,  can  advantage- 
ously be  made  ?  These  are  the  subjects  before  us  for  discussion. 
Leaving  out  of  consideration  death  due  to  the  operation  itself 
consequent  upon  shock,  hemorrhage,  or  it  may  be  septic  infec- 
tion (each  in  large  measure  preventable),  the  questions  are.  In 
what  proportion  of  cases  is  recurrence  now  prevented,  and  how 
can  that  proportion  be  increased?  Wherever  situated  carcinoma 
is  for  a  time  local,  and  its  generalization  is  practically  altogether 
through  the  lymphatics.  Reappearance  in  the  immediate  vicinity 
of  the  primary  growth  shows  incomplete  removal  of  such 
growths;  in  the  neighboring  glands,  failure  to  discover  and  take 
away  such  glands  already  infected.  No  operation  fulfils  the 
indications,  therefore,  that  does  not  effect  the  extirpation  of  the 
disease  ;  but  when  from  the  location  and  extension  the  cancer 
cannot  be  thoroughly  cut  away,  that  operation  is  best  which, 
saving  life  for  the  time  being,  secures  longest  immunity  from 
secondary  growths,  external  and  internal. 

Cancer  of  the  lip,  as  it  commonly  presents  itself,  affects  more 
or  less  widely  the  free  border  with  a  limited  infiltration  of  the 
underlying  tissues.  So  long  as  its  locality  is  thus  restricted  it 
can  be  safely,  readily,  and  thoroughly  removed,  and  the  ordi- 
nary excision  of  a  V-shaped  mass  is  entirely  satisfactory,  pro- 
vided only  that  so  much  tissue  laterally  and  toward  the  chin  is 
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taken  away  as  will  include  all  of  the  diseased  area.  As  respects 
the  extent  of  removal  of  lip  and  chin  errors  of  omission  are  far 
in  excess  of  those  of  commission.  It  is,  however,  only  in  a 
minority  of  the  cases  coming  under  care  that  the  disease  is  thus 
limited.  In  the  course  of  four  or  five,  or  it  may  be  six  months 
after  the  appearance  of  the  initial  lesion,  infiltration  of  a  gland 
or  glands  under  the  jaw  has  generally  taken  place.  At  times 
unquestionably  the  glandular  enlargement  is  from  irritation,  not 
infection,  and  will  subside  after  operation  upon  the  lip  ;  but  this 
is  so  exceptional  that  it  should  be  regarded  as  practically  non- 
existent. To  this  secondary  lymphatic  disease  and  the  exten- 
sions therefrom  is  due  the  great  majority  of  the  60  per  cent,  or  65 
per  cent,  of  failures  to  effect  a  cure,  seven-eighths  of  the  recur- 
rences showing  themselves  within  a  year. 

In  all  cases,  therefore,  in  which  any  enlarged  gland,  be  it  ever 
so  small,  can  be  felt,  it  should  be  cut  down  upon  and  removed. 
Even  if  nothing  can  be  detected  upon  palpation  it  is  certainly  wise 
in  any  case  in  which  the  lip-disease  has  existed  for  several  months 
to  open  up  the  sub-maxillary  space  and  thoroughly  examine  it; 
for  in  this  form  of  cancer  as  in  others  infected  glands  may  thus  be 
found,  the  presence  of  which  cannot  be  determined  through  the 
unbroken  skin.  The  gravity  of  the  operation  is  but  little  if  at 
all  increased  by  such  exploration,  and  the  probability  of  recur- 
rence will  be  greatly  lessened  by  the  discovery  and  removal  of 
enlarged  glands.  In  the  cases  too  often  seen  in  which  there  is 
extensive  disease  of  the  soft  parts  over  and  below  the  jaw,  and 
even  of  the  jaw  itself,  operation  will  often  afford  much  relief; 
sometimes,  though  unfortunately  but  seldom,  effect  a  cure. 
Improvement  in  the  treatment  of  cancer  of  the  lip  must  lie  in 
earlier  and  more  thorough  operative  interference. 

Cancer  of  the  tongue  is  seen  in  about  one-tenth  of  all  the 
subjects  of  carcinoma.  In  the  great  majority  of  the  cases 
coming  under  observation  glandular  enlargement  is  present  {8^ 
per  cent,  of  the  94  Middlesex  cases).  As  a  rule,  it  is  developed 
early,  not  seldom  found  to  exist  as  soon  as  the  diagnosis  of  the 
tongue  disease  is  definitely  established.  It  affects  the  glands 
under  the  jaw,  those   along  the  anterior  edge  of  the  sterno- 
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mastoid,  and  those  over  the  carotid  sheath,  one  set  or  all,  accord- 
ing to  the  location  and  the  rapidity  and  duration  of  growth  of 
the  original  disease.  Rarely  is  secondary  visceral  disease  de- 
veloped, as  is  true  in  yet  greater  degree  in  cancer  of  the  lip. 

The  end-result  of  operations  has  been  far  from  satisfactory, 
their  mortality  being  high  and  recurrence  very  constant.  In 
about  10  per  cent,  of  the  cases  in  recent  years  the  patients  have 
promptly  died  (c  ^.,  55  out  of  548  operated  upon  by  Kocher, 
Czerny,  Volkmann,  Billroth,  Whitehead,  Butlin,  and  at  "  Guy's  "), 
and  that  after  operations  of  varying  kind  and  of  very  varying 
severity. 

Whitehead's  death-rate  when  the  incision  affected  the  tongue 
only  was  4.5  per  cent. 

The  percentage  of  secondary  growths  is  at  least  75,  probably 
nearer  95,  if  we  could  get  all  the  facts.  Such  percentage  in 
Kocher's  cases,  the  after-history  of  which  was  obtained,  was 
about  66f  (25  out  of  38).  Of  Czerny's  16  cases  only  one  wa.s 
well  after  two  and  a  half  years.  Barker  found  only  17  out  of 
173  cases  free  from  the  recurrence  a  year  after  operation. 

The  growths  are  found  commonly  in  the  glands  and  surround- 
ing tissues;  the  unremoved  portion  of  the  tongue,  and  still  more 
its  stump  when  it  has  been  taken  away  entire,  comparatively 
seldom  showing  recurrence  after  operation  properly  done. 

These  are  certainly  facts  that  indicate  the  wisdom  of  such  an 
investigation  as  this  we  are  now  occupied  with.  True,  though 
life  is  not  saved,  it  is  unquestionably  prolonged  (Wolfler's  six 
months'  period  is  probably  not  too  great),  and  at  the  same  time 
made  more  comfortable.  But  something  better  must  be  secured 
if  possible,  and  it  is  possible  if  operations  can  be  done  earlier 
and  especially  more  thoroughly. 

Diagnosis  once  established,  free  excision  of  the  affected  area 
should  be  made  without  delay  that  glandular  involvement  may 
possibly  be  prevented.  Even  if  the  malignancy  of  the  ulcer  or 
the  tumor  is  questionable,  but  little  time  should  be  spent  in  re- 
moving the  doubt.  Far  better  that  now  and  then  a  tubercular 
or  syphilitic  tongue  should  be  unnecessarily  operated  upon  than 
that  a  carcinoma  should  be  allowed  to  widely  extend  its  area. 
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What  is  the  best  method  of  operating?  That  which  permits  of 
the  readiest  and  most  complete  removal  of  the  disease  with 
least  risk  to  life.  No  single  procedure  will  always  fulfil  the 
indications  :  the  choice  of  operation  must  be  determined  by  the 
conditions  of  the  individual  case. 

The  extirpation  of  the  disease  may  be  done  through  the  mouth, 
after  division  of  the  cheek,  or  through  an  incision  under  the  jaw 
with  or  without  section  of  the  inferior  maxilla.  When  the 
growth  has  existed  for  but  a  very  short  time,  and  is  located  in 
the  free  portion  of  the  tongue,  ablation  of  such  free  portion 
should  be  done  with  the  knife,  or  better  the  scissors.  The 
attendant  hemorrhage  is  slight,  the  wound  heals  readily,  and 
the  functional  value  of  the  organ  is  but  little  impaired.  Situated 
on  the  side  or  in  the  lateral  mass  in  its  anterior  half,  and  of 
recent  development,  the  Whitehead  operation  is  unquestionably 
a  good  one,  both  as  respects  its  safety  and  the  after-condition 
of  the  tongue.  Even  when  the  disease  is  so  extensive  that  the 
whole  tongue  must  be  taken  away  this  method  of  operating 
answers  well,  so  far  as  the  removal  of  the  organ  is  concerned. 

But  when  the  disease,  no  matter  where  it  may  be  located,  has 
existed  for  more  than  a  very  few  weeks,  the  glands  under  the 
jaw  are  almost  certainly  affected,  and  in  the  cases  as  they  ordi- 
narily come  under  care  these  glands  and  often  those  along  the 
sterno-mastoid  can  be  felt  if  their  enlargement  be  not  so  great 
as  to  cause  a  manifest  swelling  in  the  neck.  Under  such  con- 
ditions an  intra-buccal  ablation  of  the  tongue  alone  cannot  but 
be  followed  by  so-called  recurrence;  really  not  a  recurrence,  but 
development  of  disease  already  in  progress  at  the  time  of  the 
operation.  Any  operation,  then,  through  the  mouth,  unless  done 
very  early  and  for  a  limited  disease  of  the  tip,  or  possibly  of  the 
side,  should  be  supplemented  by  an  exploratory  incision  in  the 
submaxillary  region  and  the  taking  away  of  discovered  glands. 

But  even  thus  there  is  not  effected  the  removal  of  infected 
ducts  and  adjacent  tissue  lying  between  the  original  growth 
and  the  nearest  glands  ;  and  very  often  certainly,  if  not  very 
generally,  there  is  such  intermediate  disease,  the  leaving  of 
which  means  failure  to  cure.     If  we  are  to  materially  increase 
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our  percentage  of  recoveries  we  must  in  this  region  operate 
more  thoroughly,  more  widely.  It  is  through  the  neck  and 
the  floor  of  the  mouth  that  we  must  reach  the  tongue,  along 
such  route  only  it  being  practicable  to  arrive  at  all  the  infected 
tissues  ;  and  in  following  such  way  hemorrhage  can  be  reduced 
to  a  minimum  by  ligating  the  vessels  as  they  are  reached,  es- 
pecially the  Unguals.  As  we  all  know,  though,  in  the  opera- 
tions through  the  mouth  bleeding  can  generally  be  largely  con- 
trolled by  the  use  of  haemostatic  forceps  and  ligations  in  the 
wound.  In  the  severer,  more  advanced  cases  division  of  the 
lower  jaw  at  the  symphysis  or  on  the  side  will  often  much  facili- 
tate the  removal  of  the  disease,  and  it  has  been  shown  that  a 
temporary  resection  of  a  considerable  portion  of  the  body  of  the 
bone  may  be  of  great  service.  Advantages,  and  by  no  means 
slight  ones,  of  the  extra-buccal  operation  are  the  more  thorough 
drainage  that  it  secures  and  the  greater  facilities  that  it  affords 
for  maintaining  an  at  least  approximately  aseptic  condition  of 
the  wound. 

When  it  is  not  the  tongue,  but  the  floor  of  the  mouth  under 
the  free  portion  of  the  organ  that  is  the  seat  of  the  trouble, 
operation  through  an  incision  below  the  jaw  is  easier,  can  be 
made  much  more  thorough  than  if  through  the  mouth,  even 
though  the  incisor  teeth  be  extracted,  permits  of  the  ready  re- 
moval of  the  supra-hyoid  gland,  if  necessary  of  those  in  the 
submaxillary  space,  and  secures  very  complete  drainage.  There 
is  no  question  but  that  such  complete  drainage,  which  cannot 
be  secured  in  any  intra-buccal  operation,  greatly  increases  the 
chances  of  recovery.  Without  free  drainage  septic  infection  is 
likely  to  occur. 

What  is  the  necessity  for  or  advantages  of  the  two  preliminary 
operations,  ligation  of  the  lingual  artery  and  tracheotomy,  one 
or  both  ?  Neither  certainly  can  be  regarded  as  necessary;  each 
may  be  of  positive  advantage  as  respects  the  controlling  of 
hemorrhage.  Even  in  the  intra-buccal  operations  after  the 
lingual  has  been  tied  the  field  of  operation  is  drier,  the  work 
can  be  done  more  deliberately,  and  more  safely  it  may  be  ;  and, 
further,  in   doing  the   ligation   opportunity  is  afforded   for  the 
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exploration  of  the  submaxillary  space  and  the  removal  of  in- 
fected glands.  Tracheotomy,  besides  its  making  possible  plug- 
ging of  the  pharynx,  permits  of  the  maintenance  of  the  anaes- 
thesia, a  thing  not  seldom  impossible  when  the  anaesthetic  is 
given  by  the  mouth. 

Cancer  of  the  pharynx  other  than  by  direct  extension  from 
contiguous  parts  is  rare,  and  affects  almost  entirely  the  soft 
palate  or  the  tonsils.  Secondary  and  associated  with  grave  dis- 
ease of  the  tongue  or  cheek  any  operative  interference  is,  as  a 
rule,  having  few  exceptions,  useless  and  can  only  hasten  the 
necessarily  fatal  termination  of  the  case.  Primary  and  confined 
to  the  velum,  it  can  be  readily  removed  by  knife,  scissors,  or  the 
cautery  ;  and  if  early  and  widely  done  such  extirpation  is  not 
unlikely  to  secure  exemption  from  recurrence,  if  not  altogether, 
at  least  for  a  considerable  period  of  time.  When  it  is  the  tonsil 
that  is  the  seat  of  the  disease,  a  condition  of  infrequent  oqcur- 
rence,  much  rarer  than  sarcoma,  extension  to  the  deep-seated 
lymphatics  so  rapidly  takes  place  that  it  is  almost  certain  to  have 
occurred  before  professional  aid  is  demanded  or  diagnosis  defi- 
nitely established.  Extirpation  through  the  mouth,  with  or  with- 
out division  of  the  cheek,  can  very  seldom  be  other  than  incom- 
plete, and  it  may  well,  therefore,  be  questioned  whether  it  is 
advisable.  An  extra-buccal  operation,  while  it  is  more  hazard- 
ous, does  afford  opportunity  for  the  removal,  not  only  of  the 
tonsillar  mass,  but  of  the  accompanying  enlarged  glands. 
Whether  or  not  this  operation  shall  include  division  of  the  jaw 
is  a  question  that  in  the  light  of  our  present  experience  cannot 
be  definitely  decided.  The  procedure  of  Czerny  or  that  of 
Mikulicz  permits,  it  may  be,  of  more  extensive  removals  than 
that  of  Cheever,  but  the  ascertained  facts  are  too  few  to  war- 
rant the  statement  that  the  ultimate  result  is  more  likely  to  be 
the  one  desired.  Recurrence  may  in  any  given  case  be  reason- 
ably expected  in  from  three  to  six  months,  if  not  even  sooner. 
A  patient  of  Mikulicz  was  free  for  about  two  years.  For  the 
operative  procedure  of  the  surgeon  just  named  additional  ad- 
vantage is  claimed  in  the  greater  freedom  of  the  after-movements 
of  the  jaw,  because  of  the  removal  of  its  upper  part  and  the  less 
extent  of  the  adhesions  formed  in  the  healing  of  the  wound. 
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By  J.  S.  WIGHT,  M.D. 

BROOKLYN. 


I  HAVE  been  able  to  follow  up  a  certain  number  of  cases  of 
tumor  of  the  breast  for  a  considerable  time  after  operation.  A 
brief  statement  of  the  clinical  facts  of  these  cases  will  be  made. 
It  will  then  be  possible  to  reach  some  conclusion  as  to  the  value 
to  be  attached  to  them.  A  brief  statement  in  regard  to  a  few 
cases  of  advanced  tumor  of  the  breast  will  also  be  made.  In 
some  of  these  cases  I  operated  ;  in  others  there  was  only  internal 
treatment.  It  may  be  said  that  there  is  no  very  definite  line  to 
separate  the  operable  cases  from  the  inoperable  ones.  There  is 
no  very  sure  way  of  determining  the  virulence  of  a  breast 
tumor  until  we  have  the  entire  history  and  destiny  of  a  given 
case.  Yet  it  may  be  possible  for  us  to  be  approximately  correct 
in  our  prognosis.  The  surgeon  cannot  always  be  sure  of  the 
extent  of  the  infection  until  he  operates,  and  then  sometimes  he 
cannot  be  positive. 

Case  I. — Miss  F.,  aged  thirty-two  years,  in  May,  1888,  noticed 
a  lump  in  her  right  breast  just  above  the  nipple.  In  September 
of  the  same  year  the  family  physician  enucleated  the  growth, 
leaving  the  rest  of  the  breast.  In  January,  1889,  she  came  to 
me  for  advice,  and  was  persuaded  to  have  the  entire  breast  re- 
moved. I  operated  at  once,  although  she  was  in  poor  general 
health.  There  was  prim.ary  union  in  all  parts  of  the  wound. 
She  took  the  bromide  of  arsenic  and  the  carbonate  of  lime  for 
more  than  a  year.  She  slowly  regained  her  health,  and  became 
as  strong  and  as  well  as  ever.     At  the  present  time  she  has  a 
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perfectly  normal  scar.  Her  mother  died  of  cancer  of  the  left 
breast  at  the  age  of  forty-two  years.  At  sixty  years  of  age 
her  grandmother  had  cancer  of  the  breast.  In  January,  1895, 
I  operated  upon  this  patient  for  hydrocele  of  the  round  ligament. 

Case  II, — Miss  C,  aged  twenty-six  years,  had  cancer  of  the 
left  breast  which  had  been  growing  for  a  year.  Previous  to  that 
time  the  disease  had  not  been  noticed.  This  patient's  father 
died  of  cancer,  December  i,  1888.  I  removed  the  breast  and 
contents  of  the  axilla,  which  had  become  involved.  It  is  worthy 
of  note  that  this  patient  had  during  the  previous  year  nursed 
several  cases  of  cancer.  The  two  questions  of  infection  and 
heredity  were  considered.  Of  course  there  was  no  evidence  in 
either  direction.  The  bromide  of  arsenic  and  the  carbonate  of 
lime  were  given  for  five  or  six  months.  January  26,  1889,  I 
removed  a  hard  nodule  from  the  scar,  two  nodules  above,  and 
three  nodules  at  some  distance  below  it.  Later  in  the  year  she 
was  put  under  the  care  of  an  irregular  practitioner.  I  heard 
that  she  died  of  consumption  in  the  summer  of  1893.  Did  she 
■die  of  cancer  of  the  lung? 

Case  III. — Mrs.  B.,  aged  forty-six  years,  had  noticed  a  tumor 
growing  in  the  lower  part  of  her  right  breast  for  about  two 
months.  She  did  not  know  when  it  began.  February  15,  1889, 
I  removed  the  breast  and  the  contents  of  the  axilla.  There  was 
primary  union,  and  she  was  up  and  about  in  a  few  days.  Dr. 
W.  H.  Bates,  of  this  city,  made  the  microscopical  examination, 
and  confirmed  the  diagnosis  of  cancer.  This  patient  took  the 
bromide  of  arsenic  and  the  carbonate  of  lime  for  two  years  after 
the  operation,  with  occasional  intermissions.  In  the  latter  part 
of  the  year  1893  I  removed  some  tubercular  glands  from  the 
apex  of  the  right  axilla,  and  since  that  time  she  has  been  in 
good  health.  The  scar  after  the  breast  amputation  was  soft  and 
normal.  The  scar  after  the  second  operation  waj  also  soft  and 
normal. 

Case  IV. — Mrs.  L.,  aged  thirty  four  years,  had  a  tumor  in  the 
right  breast  which  had  been  growing  for  a  year.      In  the  mean- 
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time  a  small  tumor  appeared  in  the  left  breast.  June  25,  1889, 
I  removed  the  right  breast  and  the  contents  of  the  axilla  which 
had  become  involved.  There  was  primary  union  of  the  entire 
wound,  and  the  patient  was  up  in  two  weeks.  October  3,  i88g, 
I  removed  the  left  breast,  leaving  the  axilla,  as  it  was  not  in- 
volved. There  was  primary  union  of  the  wound  in  a  few 
days.  The  patient  declined  to  have  both  operations  performed 
at  the  same  time.  This  patient  was  kept  on  the  bromide  of 
arsenic  for  more  than  two  years,  with  occasional  intermissions. 
The  growths  were  examined  in  the  Hoagland  Laboratory,  and 
the  clinical  diagnosis  of  cancer  was  confirmed.  The  scars  are  soft 
and  normal  at  the  present  time,  six  years  after  the  operations.  In 
the  meantime  the  patient  has  had  two  healthy  children,  and 
she  is  in  perfect  health. 

Case  V. — Mrs  H.,  aged  thirty-six  years,  in  March,  1891, 
found  a  lump  in  her  right  breast,  but  did  not  know  when  it 
began.  I  operated  December  17,  1891,  removing  entire  breast 
and  contents  of  axilla.  She  was  "  run  down  "  in  health  and 
very  much  depressed  in  spirits.  There  was  primary  union  of 
the  wound,  and  she  left  for  home  in  the  country  soon  after  the 
operation.  Her  improvement  was  slow,  but  she  was  better  after 
four  or  five  months  It  was  more  than  a  year  before  she  re- 
gained good  use  of  her  arm.  She  took  the  bromide  of  arsenic 
and  the  carbonate  of  lime.  The  bromide  of  arsenic  was  con- 
tinued for  about  three  years,  with  occasional  intermissions.  At 
present  she  is  in  perfect  health  and  has  a  perfectly  normal  scar. 
The  growth  was  examined  in  the  Hoagland  Laboratory,  and  the 
diagnosis  of  cancer  was  confirmed.  The  pathologist  thought 
that  the  operation  would  be  followed  by  speedy  recurrence  and 
a  fatal  issue  ot  the  disease. 

Case  VI. — Mrs.  O.,  aged  forty-eight  years,  had  her  left  breast 
bruised  in  February,  1891.  In  the  meantime,  a  cancer  developed 
at  the  seat  of  the  bruise.  She  came  under  my  care,  and  Feb- 
ruary 25,  1892,  I  removed  the  tumor  and  the  contents  of  the 
axilla.     The   diagnosis   was  confirmed  by   the   examination  in 
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Hoagland  Laboratory.  There  was  primary  union  of  the  wound 
of  operation.  This  patient  was  kept  on  the  bromide  of  arsenic 
for  more  than  two  years.  Two  years  after  the  operation  a  small 
ulcer  appeared  in  the  scar.  I  exsected  this  ulcer  as  far  as  the 
healthy  tissue,  and  continued  the  bromide  of  arsenic.  Since 
then  the  patient  has  been  in  good  health,  and  the  scar  has  be- 
come normal  again. 

Case  VII. — Mrs.  R.,  aged  forty  years,  had  a  large  tumor  in 
each  breast,  and  one  each  side  of  her  neck.  These  tumors  had 
been  growing  for  about  two  years.  The  right  breast  was  begin- 
ning to  ulcerate  and  bleed.  March  i,  1892,  I  removed  the  right 
breast  as  far  as  possible,  but  there  was  some  infected  tissue  left. 
The  bromide  of  arsenic  was  given  to  this  patient,  and  the  parts 
healed  rapidly  by  granulation  and  secondary  union.  The  micro- 
scopical examination  did  not  make  a  positive  diagnosis,  but  the 
case  was  said  to  be  malignant  and  hopeless.  In  time  the  scar 
of  operation  as  well  as  the  adjacent  parts  became  quite  normal. 
The  tumors  in  the  neck  became  much  smaller.  The  left  breast 
also  diminished  in  size.  The  patient  was  anxious  and  requested 
me  to  remove  the  left  breast.  I  operated  October  3,  1892,  much 
in  the  same  manner  as  before.  The  repair  was  less  prompt  than 
after  the  previous  operation.  When  the  special  treatment  was 
omitted  for  any  length  of  time  the  neoplasm  began  to  show 
itself  in  the  line  of  the  scar,  but  on  pushing  the  remedies  the 
case  improved.  The  treatment  was  continued  for  over  two 
years,  and  the  patient  is  at  the  present  in  a  condition  of  cure. 

Case  VIII. — Mrs.  T.,  aged  forty-two  years,  had  a  cancer  of 
the  right  breast  treated  for  about  two  years,  with  the  idea  of 
"  scattering  it."  The  glands  of  the  axilla  had  become  involved. 
April  8,  1892,1  removed  the  entire  breast  and  the  contents  of 
the  axilla.  Primary  union  occurred  throughout  the  entire 
wound  in  a  few  days,  and  the  patient  was  up  and  about.  With 
occasional  intermissions,  the  bromide  of  arsenic  was  given  to 
this  patient  for  the  subsequent  two  years.  I  saw  her  in  May, 
1894,  when  she  had  a  normal   scar,  and  was   in   general   good 
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health.    She  removed  to  Montreal,  and  I  have  not  heard  of  her 
since. 

Case  IX. — Mrs.  P.,  aged  fifty-five  years,  had  cancer  of  the 
left  breast  for  more  than  a  year.  The  tissues  were  extensively 
involved  and  infiltrated,  and  her  prospect  was  not  very  good. 
She  was  promised  temporary  relief  by  means  of  an  operation. 
May  3,  1892,  I  removed  the  entire  breast  and  the  contents  of 
the  axilla.  I  was  not  at  all  certain  that  I  had  removed  the  in- 
fected tissue.  The  repair  of  the  wound  was  very  slow.  For 
months  the  scar  was  red  and  vascular,  and  the  general  health 
was  not  good.  The  marked  feature  of  this  case  was  the  great 
despondency  under  which  the  patient  labored.  The  dose  of 
bromide  of  arsenic  was  at  first  one-fortieth  of  a  grain,  and  was 
finally  increased  to  one-tenth  of  a  grain.  This  remedy  was 
continued  for  more  than  two  years,  with  occasional  intermis- 
sions. At  the  present  time  the  scar  is  soft  and  normal,  and  she 
appears  to  be  perfectly  well.  The  microscopical  examination 
confirmed  the  clinical  diagnosis.  The  case  had  been  consid- 
ered hopeless. 

Case  X. — Mrs.  G.,  aged  forty-nine  years,  had  a  hard  cancer 
of  the  left  breast,  which  had  been  growing  for  about  two  years 
and  had  extensively  involved  the  axilla.  Her  mother  died  of 
cancer,  near  the  age  of  fifty,  without  operation.  November  6, 
1892,  I  removed  the  breast  and  the  contents  of  the  axilla  as 
completely  as  possible.  It  required  much  tension  on  the  sutures 
to  bring  the  flaps  together,  so  extensive  had  been  the  exsec- 
tion.  The  appearance  and  feel  of  the  tissues  was  the  only  guide 
as  to  the  removal  of  the  infected  tissue.  This  patient  took  the 
bromide  of  arsenic  for  more  than  two  years.  The  tension  upon 
the  soft  parts  for  six  months  was  so  great  that  it  required  adhe- 
sive straps  to  keep  the  scar  in  good  condition.  At  the  end  of 
that  time  the  soft  parts  appeared  to  slide  over  and  adjust  them- 
selves to  their  new  relations.  At  the  present  time  the  health 
of  this  patient  is  fully  re-established.  There  has  been  no  local 
recurrence,  and  the  scar  is  perfectly  normal. 
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Case  XL — In  January,  1893,  I  saw  Mr.  D.  in  consultation 
with  his  physician.  Mr.  D.  was  dying  from  cancer  of  the  sig- 
moid flexure  of  the  colon.  His  wife  had  a  year-old  cancer  of 
the  left  breast,  involving  the  glands  of  the  axilla.  The  breast 
had  broken  down  and  was  bleeding,  and  the  odor  had  become 
offensive.  In  order  to  promote  her  personal  comfort  I  removed 
the  diseased  tissue  as  far  as  possible.  The  loss  of  structure  was 
extensive,  and  the  soft  parts  could  not  be  brought  together. 
At  the  end  of  two  weeks  she  began  to  nurse  her  husband  again, 
and  continued  to  do  so  until  his  death.  She  took  the  bromide 
of  arsenic  from  time  to  time.  Fifteen  months  after  the  opera- 
tion there  was  an  extensive  scar  in  which  were  nodules  and 
points  of  ulceration.  I  then  gave  her  five-drop  doses  of  the 
solution  of  the  bromide  of  gold  and  arsenic.  The  ulcers  healed, 
the  nodules  went  away,  and  the  pains  ceased.  Her  general 
health  has  been  restored,  the  scar  is  apparently  normal.  The 
examination  was  made  in  the  Hoagland  Laboratory  by  Pro- 
fessor Van  Cott,  who  confirmed  the  diagnosis  of  cancer. 

Case  XII. — Mrs.  F.,  aged  about  thirty-five  years,  had  a 
cancer  growing  in  the  right  breast  for  a  year,  and  it  had  in- 
volved the  axilla.  The  nodules  in  both  the  breast  and  the 
axilla  were  very  hard  and  firm.  October  10,  1893,  I  removed 
as  completely  as  possible  the  breast  tumor  and  the  contents  of 
the  axilla,  obtaining  primary  union  of  the  entire  wound.  She 
went  to  her  home  in  the  country  soon  after  the  operation.  She 
has  been  taking  the  bromide  of  arsenic  ever  since,  with  occa- 
sional intermissions.  Professor  Van  Cott  made  the  examina- 
tion and  confirmed  the  diagnosis  of  cancer.  I  hear  from  this 
patient  from  time  to  time.  Her  general  health  has  been  restored, 
and  she  has  a  soft  and  movable  scar. 

Case  XIII. — Mrs.  G.,  aged  fifty-eight  years,  had  a  cancer  of 
the  right  breast  about  a  year,  involving  the  glands  of  the  axilla. 
She  had  considerable  pain  and  was  very  much  depressed. 
January  10,  1894,  I  operated  in  the  usual  way,  and  found  it 
difficult  to  bring  the  edges  of  the  wound  together,  so  much  tis- 
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sue  had  to  be  removed.  There  was  primary  union  of  the  entire 
wound  in  a  few  days,  with  considerable  vascularity  and  redness 
of  the  scar.  From  time  to  time  she  has  been  taking  the 
bromide  of  arsenic.  Her  general  health  appears  to  have  been 
fully  restored,  and  there  is  no  sign  of  local  recurrence. 

Case  XIV. — Mrs.  C.,  aged  forty-two  years,  had  a  hard  lump 
in  her  left  breast  just  above  the  nipple,  causing  considerable 
pain.  Did  not  know  how  long  it  had  been  coming.  The  case 
w.is  one  of  cancer  of  the  breast,  with  involvement  of  the  axilla 
to  a  limited  extent.  April  25,  1893,  Dr.  Rogers  removed  the 
breast  and  the  contents  of  the  axilla.  There  was  primary  union 
of  the  entire  wound  in  a  few  days.  The  bromide  of  arsenic, 
with  occasional  intermissions,  has  been  continued  up  to  the 
present.  She  is  now  in  perfect  health,  and  has  a  soft  and 
normal  scar. 

Case  XV. — Miss  H.,  aged  forty-five  years,  had  cancer  of 
both  breasts,  which  she  had  observed  for  about  a  year.  The 
right  axilla  was  involved.  No  trace  of  disease  could  be  found 
in  the  left  axilla.  July  5,  1894,  I  removed  the  growth  on  the 
right  side  and  the  contents  of  the  axilla.  The  excission  was 
very  extensive.  It  was  very  difficult  to  bring  the  flaps  together, 
and  even  then  there  was  a  small  space  left  open  in  the  centre 
of  the  wound.  The  shock  was  very  severe.  The  patient's 
health  was  in  a  low  state,  and  it  was  several  days  before  com- 
plete reaction  took  place.  Primary  union,  except  in  the  small 
space  in  the  centre,  resulted.  The  patient  was  taken  into  the 
country  where  she  improved  very  much  during  the  hot  weather. 
September  20,  1894,  I  removed  the  left  breast,  and  did  not  dis- 
turb the  axilla,  as  it  was  not  involved.  There  was  only  slight 
shock,  and  primary  union  occurred  throughout  the  wound,  and 
the  patient  was  up  in  a  few  days.  After  the  first  operation  five- 
drop  doses  of  the  solution  of  the  bromide  of  gold  and  arsenic 
were  given  in  water  after  meals,  with  occasional  intermissions. 
This  remedy  she  has  been  taking  ever  since.  Her  general 
health  has  been  fully  restored,  so  far  as  can  be  seen.    The  scars 


58  WIGHT, 

on  both  sides  are  soft  and  normal,  and  there  is  no  indication  of 
recurrence  of  the  disease. 

Case  XVI. — Mrs.  K.,  aged  forty-two  years,  had  a  year-old 
cancer  of  the  right  breast,  with  involvement  of  the  axilla.  She 
was  in  a  poor  state  of  health,  and  was  much  depressed  in  spirits. 
October  5,  1894,  I  removed  breast  and  axillary  contents,  and 
obtained  primary  union  of  the  entire  wound.  She  was  given 
the  bromide  of  arsenic  in  one-fortieth  grain  doses,  with  occa- 
sional intermissions.  Her  general  health  slowly  returned  to  its 
normal  standard.  The  scar  is  soft  and  normal,  and  there  is  no 
sign  of  the  disease  coming  back. 

Case  XVII. — Mrs.  R.,  aged  thirty-six  years,  had  a  cancer 
of  the  right  breast  for  two  years,  with  much  involvement  of 
tissue.  December  18,  1894,  I  removed  the  growth,  together 
with  the  contents  of  the  axilla.  The  operation  was  extensive 
and  required  the  exsection  of  a  portion  of  the  axillary  vein. 
There  was  some  swelling  of  the  arm  for  a  few  weeks.  Pri- 
mary union  took  place  in  the  breast  wound.  The  axillary 
wound  healed  by  granulation.  In  the  course  of  a  few  months 
the  patient  regained  her  general  health,  and  at  the  present  has 
no  local  recurrence.  From  the  time  of  the  operation  she  has 
been  taking  the  bromide  of  gold  and  arsenic,  with  occasional 
intermissions.  In  this  case  the  most  that  I  expected  was  to 
gain  a  brief  respite  from  the  ravages  of  the  disease.  It  is  yet 
too  soon  to  say  that  there  will  be  a  cure. 

I  have  notes  of  seven  cases  of  advanced  tumor  of  the  breast, 
which  I  operated  upon  for  temporary  relief.  It  does  not  seem 
to  be  important  to  take  up  time  with  them  individually.  What 
I  have  to  say  may  be  stated  as  follows  :  A  patient  comes  with  a 
large  tumor  of  the  breast,  and  requests  you  to  operate.  In 
operating  you  find  that  the  local  infection  has  extended  beyond 
the  territory  of  reasonable  and  safe  operation.  And  the  opera- 
tion is  completed  as  well  as  possible  under  the  circumstances. 
It  may  be  that  primary  union  of  the  wound  takes  place.     It 
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may  be  that  repair  goes  on  by  granulation.  In  any  case  the 
repair  does  not  take  a  long  time.  In  a  few  weeks  or  months  the 
disease  reappears  locally  and  in  brief  time  carries  off  the  pa- 
tient. This  unfortunate  result  may  be  due  to  the  extent  and 
virulence  of  the  infection  or  to  the  susceptibility  and  non-resist- 
ance of  the  tissues  of  the  patient,  who  under  the  special  con- 
ditions is  incurable. 

It  may  be  that  the  method  of  operating  is  important.  It  is 
admitted  that  there  may  be  more  than  one  advisable  method. 
In  giving  the  steps  of  my  operation,  the  methods  of  others  are 
not  criticised.  It  is  evident  that  any  method  of  operating  re- 
quires experience  to  carry  it  out  well.  This  is  based  upon  the 
principle  that  experience  is  the  best  teacher. 

It  is  not  necessary  to  go  over  the  aseptic  preparation  of  a 
patient  for  amputation  of  the  breast.  Everyone  is  familiar  with 
such  preparation.  Yet  the  importance  of  this  point  must  be 
emphasized. 

Tumors  of  the  breast  may  be  divided  into  three  kinds:  i. 
Those  in  which  the  surgeon  may  operate  with  the  hope  of 
curing  them.  2.  Those  in  which  an  operation  may  give  tem- 
porary relief  and  comfort.  3.  Those  in  which  an  operation  is 
impossible  and  inadvisable.  It  is  evident  that  the  cardinal  pre- 
cept of  work  must  be :  the  earlier  an  operation  is  performed 
in  a  case  of  tumor  of  the  breast,  other  things  being  equal,  the 
more  certain  will  be  the  prospect  of  a  cure. 

In  an  operation  of  the  kind  under  consideration  there  are  two 
important  rules  of  practice  :  i.  The  minimum  of  time  should  be 
taken  for  the  operation.  2.  The  tumor,  as  well  as  its  infected 
environment,  must  be  removed.  The  earlier  the  operation  the 
more  successful  will  be  the  latter  rule  of  practice.  Experience 
and  skill,  accompanied  by  dexterity,  will  meet  the  requirements 
of  the  first  rule. 

In  the  case  of  an  incipient  tumor  of  the  breast  the  entire 
breast  must  be  removed.  I  have  seen  disaster  follow  the  neg- 
lect of  this  rule.  In  an  advanced  operable  case  it  may  be 
necessary  to  go  beyond  the  gland  structure  of  the  breast  in 
order  to  remove  all  the  infected  tissue.     The  rule  for  detecting 
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this  infected  tissue  is  based  upon  the  individual  experience  of 
the  surgeon.  He  has  two  guides.  The  appearance  and  the 
"  feel  "  of  the  suspected  tissue.  Does  the  periglandular  tissue 
appear  or  feel  normal  ?  If  it  does,  the  surgeon  may  cease  to 
exsect. 

The  time  taken  in  operating  may  be  from  fifteen  to  forty-five 
minutes.  In  operating  on  the  male  breast,  which  is  so  much 
smaller  than  the  female,  less  time  is  taken.  In  one  of  my  cases 
the  time  was  fifteen  minutes;  in  another  the  time  was  ten  min- 
utes; in  still  another  the  time  was  six  minutes.  Two  of  these 
cases  had  a  complete  cure,  and  the  third  died  of  a  double  pneu- 
monia in  a  few  days  after  the  operation.  The  time  generally 
required  by  me  in  operating  in  one  of  these  cases  has  been  from 
twenty-five  to  thirty-five  minutes. 

I  make  a  continuous  incision  around  the  tumor,  including,  if 
possible,  all  the  infected  tissue.  Then  the  growth  is  rapidly  ex- 
cised, the  hands  of  assistants  following  the  knife  to  repress  and 
control  hemorrhage.  Pressure  forceps  are  freely  used  on  all 
the  larger  bleeding  vessels.  If  any  adjacent  or  subjacent  por- 
tions of  infected  tissue  remain  they  are  quickly  cut  out.  In 
all  cases  the  submammary  fascia  is  removed,  and  the  sheath  of 
the  great  pectoral  muscle  is  dissected  off  in  front.  A  sterilized 
towel  is  pressed  upon  the  wounded  surface  to  control  the  oozing. 
The  contents  of  the  axilla  are  now  excised.  The  incision  ex- 
tends from  the  angle  of  the  breast  wound  so  as  to  expose  the 
growth  in  the  axilla.  A  pair  of  long-jawed  pressure  forceps  is 
pushed  along  the  surface  of  the  axillary  growth  so  as  to  grasp 
the  non-infected  tissue.  With  a  knife  or  a  pair  of  scissors  car- 
ried along  the  jaws  of  the  forceps,  the  tumor  is  quickly  cut 
away,  leaving  the  forceps  in  place  to  prevent  hemorrhage.  This 
process  is  repeated,  using  as  many  long-jawed  forceps  as  re- 
quired, until  the  entire  growth  is  cut  out. 

The  pressure-forceps  are  now  removed  from  the  breast  wound, 
which  is  again  disinfected.  The  bleeding  has  now  for  the  most 
part  ceased,  but  a  point  or  two  may  need  twisting.  As  a  rule, 
no  ligatures  are  needed,  the  sutures,  made  of  silk,  acting  as  such, 
when   applied    as    follows :     Long    curved    needles    are   passed 
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through  the  flaps  and  under  the  entire  base  of  the  wound,  and 
are  then  tied  so  as  to  bring  the  entire  surface  of  the  wound  to- 
gether. These  are  called  deep  sutures ;  and  if  we  refer  to  their 
hemostatic  effects,  they  may  be  called  suture-ligatures.  Usually 
the  axillary  wound  is  sutured  iu  the  same  manner,  so  as  to  bring 
its  walls  into  apposition.  By  this  means  hemorrhage  is  arrested. 
If  any  considerable  vessel  is  still  bleeding  it  may  be  tied  with  a 
suture-ligature.  The  next  step  is  to  put  in  superficial  sutures 
along  the  edges  of  the  flaps  to  bring  and  hold  them  in  appo- 
sition, in  order  to  obtain  cutaneous  primary  union.  It  is  rare 
that  primary  union  fails.  In  one  case  not  mentioned  in  the 
above  report,  for  some  reason  not  well  ascertained,  I  had  some 
suppuration  of  the  wound,  accompanied  by  a  serious  attack  of 
pneumonia.  But  the  final  result  was  excellent.  Even  in  cases 
in  which  the  exsection  is  so  extensive  that  the  flaps  cannot  be 
brought  together,  I  use  the  deep  sutures.  In  other  cases  in 
which  there  has  been  extensive  exsection  of  the  contents  of  the 
axilla,  I  have  packed  the  axillary  wound  with  aseptic  gauze,  and 
have  obtained  primary  union  of  the  breast  wound.  Good  second- 
ary union  of  the  axillary  wound  is  thus  obtained. 

In  cases  of  malignant  disease,  in  which  systemic  poisoning 
has  taken  place  to  any  considerable  extent,  the  protoplasm 
of  the  cells  becomes  depressed  in  vitality,  and  there  is  a  certain 
point  in  this  depression  from  which  reaction  cannot  take  place 
by  any  means  at  present  known.  These  cases  are  incurable, 
even  if  they  are  cases  upon  which  we  can  operate.  The  toxic 
product  may  come  from  the  infecting  substance,  from  the  waste 
of  the  cells  of  the  body  in  general,  or  from  both  of  these 
sources.  My  theory  is  that  an  early  operation  may  remove  the 
entire  infection,  and  so  effect  a  cure.  But  this  does  not  provide 
against  re-infection.  This  must  be  sought  in  some  remedy  that 
antidotes  the  infection.  It  is  probable  that  more  than  one 
remedy  will  be  found.  It  may  be  the  toxine  of  some  micro- 
organism. It  may  be  one  of  the  many  remedies  now  known. 
It  may  be  some  remedy  yet  to  be  discovered. 

As  to  my  cases:  Case  1.  has  been  immune  since  January 
1889,  to  the  present,  over  six  years.     Case   II.  went  from    De- 
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cember,  1888,  to  the  summer  of  1893,  and  then  died  of  con- 
sumption; I  suspect  she  had  cancer  of  the  lungs.  Case  III.  has 
been  immune  since  February,  1889,  to  the  present,  over  six 
years.  Case  IV.,  both  breasts  being  involved,  has  been  immune 
since  June,  1889,  to  the  present,  nearly  six  years.  Case  V.  has 
recovered  and  remained  immune  since  December,  1891.  Case 
VI.  has  been  immune  for  six  years.  Case  VII.  has  remained 
without  local  recurrence  for  nearly  four  years,  and  the  develop- 
ment of  the  inoperable  growths  in  the  neck  has  been  arrested. 
Case  VIII.  has  had  no  return  of  the  disease  after  three  years. 
Case  IX.  after  three  years  remains  immune.  Case  X.  after 
nearly  three  years  has  no  recurrence  of  the  disease.  Case  XI. 
appears  to-day  after  two  and  a-half  years  to  be  immune.  Case 
XII.,  operated  on  October  10,  1893,  has  recovered  her  health. 
Case  XIII.  after  one  year  and  five  months  has  had  no  local  re- 
currence. Case  XIV.  has  remained  immune  after  more  than 
three  years.  Case  XV.  at  the  end  of  nearly  one  year  is  in  good 
health.  Her  disease  was  extensive.  There  is  no  local  recur- 
rence, but  I  do  not  say  that  she  is  cured.  Case  XVI.,  operated 
on  October  5,  1894,  appears  to  be  immune.  Case  XVII.,  oper- 
ated on  December,  1894,  is  in  good  condition,  but  it  is  too  soon 
to  say  that  she  is  cured. 

If  I  were  to  judge  from  the  seventeen  cases  above  briefly  re- 
ported, I  would  conclude  that  a  number  of  cases  operated  upon 
by  me  and  lost  sight  of  had  turned  out  equally  well,  provided 
the  after-treatment  had  been  the  same.  This  treatment  has  con- 
sisted, for  the  most  part,  in  the  persistent  use  of  the  bromide  of 
arsenic.  In  some  cases  this  remedy  has  been  given  for  two  or 
three  years,  with  occasional  intermissions.  The  dose  has  been 
from  one-fortieth  of  a  grain  to  one-tenth  of  a  grain.  I  begin 
with  a  smaller  dose,  and  as  time  goes  on  the  dose  is  increased 
in  size.  In  some  cases  I  have  employed  the  solution  of  the 
bromide  of  gold  and  arsenic,  in  doses  from  five  to  fifteen  drops 
after  meals.  These  remedies  have  been  given  on  the  theory 
that  they  are  antagonistic  to  the  infection  of  the  disease  under 
consideration.  The  carbonate  of  lime  has  been  given  to  some 
extent  as  an  adjuvant  to  the  other  remedies,  but  it  is  of  inferior 
value  as  compared  with  arsenic  and  gold. 
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Cancer  of  the  Penis. 

One  case  of  cancer  of  the  penis  will  be  found  in  about  one 
hundred  cases  of  cancer.  The  disease  makes  its  appearance 
usually  after  middle  life,  appearing  in  men  between  forty-five 
and  seventy  years  of  age.  It  attacks  at  first  the  inner  surface 
of  the  prepuce  or  glans  penis,  more  commonly  the  latter.  It 
begins  as  a  small  vesicle  or  nodule,  which  soon  breaks  down, 
leaving  an  ulcer  with  densely  hard  base  and  edges.  The  urine 
and  other  secretions  irritate  the  ulcer,  and  its  spread  is  rapid. 
The  tunica  albuginea  offers  some  resistance,  but  after  a  compar- 
atively short  period  this  barrier  is  overcome,  and  the  disease 
spreads  to  the  body  of  the  penis  and  extends  to  the  lymphatics 
and  glands  of  the  groin.  Secondary  deposit  is  first  shown  in 
the  glands  about  the  saphenous  opening.  Involvement  of  the 
glands  is  probably  more  common  than  usually  believed.  Kauf- 
man found  it  to  exist  in  forty  cases  out  of  forty-eight.  The  same 
writer  gives  the  average  duration  of  life  in  cases  not  operated 
on  as  twenty-two  months.  As  soon  as  a  diagnosis  is  made  of 
the  disease,  which  is  usually  epithelioma,  radical  measures 
should  be  advised.  Syphilis  is  the  only  disease  with  which  it 
may  be  confounded.  The  appearance  of  the  ulcer  covered  with 
dead  epithelium  and  very  hard  base,  the  induration  extending 
some  distance  around,  but  intense,  and  with  its  limit  ill-defined, 
will   generally   tell  the   character   of   the    malady  ;   if   not,   the 
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microscope  will  decide  the  question.  If  phimosis  exists,  as  it 
often  does,  and  in  my  experience  often  produces  the  cancer,  the 
prepuce  should  be  split,  that  complete  inspection  of  the  disease 
may  be  had. 

Both  patient  and  surgeon  are  often  to  blame  for  delay  in  such 
cases;  both  hope  that  the  ulcer  may  be  syphilitic,  and  so  treat 
it.  Prognosis  in  early  operation  is  good ;  after  some  delay, 
especially  if  iodide  of  potash  and  mercury  are  used  constitution- 
ally, prognosis  is  bad  ;  after  still  further  delay,  and  glandular 
infection  has  appeared,  it  is  almost,  if  not  quite,  hopeless.  In 
the  early  stage,  complete  excision  of  the  ulcer  and  its  hardened 
base  is  often  suflicient.  The  excision  should  go  well  outside 
of  the  indurated  base,  not  leaving  an  atom  of  it.  Recurrence 
of  the  disease  may  truly  often  be  charged  to  incomplete  oper- 
ations. If  the  location  is  such  as  to  make  the  use  of  the  knife 
difficult,  caustic  should  be  used.  Here,  too,  it  is  better  to  take 
away  too  much  than  too  little.  If  the  cancer  has  extended  too 
far  for  simple  excision,  as  is  usually  the  case  before  the  surgeon 
sees  it,  then  amputation  of  the  organ  should  be  performed. 

Amputation  of  the  free  portion  of  the  penis  is  commonly 
done  by  a  circular  sweep  of  the  knife,  severing  the  member 
above  the  point  of  disease ;  the  urethra  is  then  slit  up  and 
attached  by  sutures  to  the  neighboring  skin.  The  chief  objec- 
tion to  this  procedure  is  that  the  orifice  of  the  urethra  almost 
certainly  contracts,  the  urine  dribbles  over  the  neighboring  parts, 
and  the  cure  by  granulation  is  very  slow  and  tedious. 

Amputation  of  the  free  portion  of  the  penis  is  better  done  in 
the  following  manner :  The  hair  should  be  shaved,  the  parts 
cleansed  with  green  soap  and  water,  and  bathed  in  a  solution  of 
bichloride  of  mercury  I  to  500.  The  surgeon  should  stand  on 
the  right  side  of  the  patient  with  his  assistant  opposite.  A  soft 
gum  catheter  or  rubber  band  should  be  tied  around  the  penis 
close  to  its  root  to  control  hemorrhage.  The  knife  should  be 
carried  through  the  skin  at  a  point  opposite  the  junction  of  the 
corpora  cavernosa  with  the  corpus  spongiosum  on  one  side,  and 
brought  up  the  side  and  over  the  dorsum  of  the  penis  to  a  cor- 
responding point  on  the   opposite  side.     This   flap  should  be 


TREATMENT  OF  CANCER  OF  THE  MALE  GENITALS.   65 

convex,  the  convexity  looking  toward  the  glans,  and  resembles, 
on  a  small  scale,  the  anterior  flap  of  an  amputation  of  the  leg 
or  arm.  Starting  at  one  end  of  the  anterior  flap,  the  knife  should 
now  be  made  to  transfix  the  penis,  passing  between  the  corpora 
cavernosa  and  corpus  spongiosum,  and  coming  out  at  the  oppo- 
site end  of  the  anterior  flap.  The  knife  should  now  be  carried 
between  the  corpora  cavernosa  and  corpus  spongiosum  for  three- 
quarters  of  an  inch,  and  then  downward  and  backward  to  form 
a  posterior  flap.  This  contains  the  urethra,  which  should  be 
dissected  out  of  the  flap.  The  corpora  cavernosa  is  now  split 
vertically  as  far  back  as  the  point  of  transfixion,  and  then  the 
bleeding  points  are  found  and  tied  with  fine  carbolized  silk  liga- 
tures, with  the  ends  cut  close.  At  least  four  vessels  will  require 
ligatures,  the  two  dorsal  arteries  and  the  arteries  of  the  corpora 
cavernosa;  a  small  tenaculum  will  secure  the  last  better  than  the 
forceps.  The  rubber  catheter  to  control  the  bleeding  can  now 
be  removed,  and  any  other  bleeding  points  secured.  A  small 
opening  is  now  made  in  the  centre  of  the  anterior  skin  flap,  and 
the  urethra  is  drawn  into  this  opening,  slit  up,  and  stitched  in 
place;  at  least  four  stitches  of  carbolized  silk  will  be  required 
to  make  it  secure.  The  anterior  and  posterior  flaps  are  now 
joined  with  sutures  of  silk  or  horse-hair. 

By  the  method  just  described  a  covering  of  skin  is  secured 
for  the  end  of  the  organ,  and  repair  is  more  rapid  than  could 
possibly  be  effected  by  granulations,  which  is  necessary  in  the 
old  circular  operations.  For  one  or  two  days,  and  longer,  if  it 
creates  no  irritation  of  the  bladder  and  urethra,  a  soft-gum 
catheter  is  kept  in  the  bladder  to  carry  off  the  urine.  To  keep 
the  catheter  in  place,  the  stump  of  the  penis  and  scrotum  are 
carried  through  a  large  soft-gum  ring-pessary,  which  is  fastened 
by  tapes  or  narrow  bandages  carried  around  the  hips  and  thighs  ; 
to  this  ring  the  catheter  may  be  tied  with  two  or  more  strands 
of  silk.  The  stump  is  dressed  with  iodoform  gauze,  packed 
with  cotton  wool,  and  the  whole  kept  in  place  with  a  long  four- 
tailed  bandage  of  gauze,  passing  under  the  perineum  and  around 
the  hips.  The  free  end  of  the  catheter  may  be  secured  in  a 
bottle  to  catch  the  urine  by  boring  a  hole  in  the  cork  just  large 
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enough  to  admit  the  catheter.  The  bottle  can  lie  by  the 
patient's  side  or  between  his  legs.  If  the  catheter  cannot  be 
tolerated  remove  it  and  have  the  parts  when  soiled  with  urine 
carefully  washed  with  a  solution  of  hydrate  of  chloral,  three 
grains  to  the  ounce  of  water,  and  endeavor  to  keep  the  urine 
acid — acid  urine  is  aseptic ;  if  very  acid  it  is  antiseptic.  Its 
acidity  can  be  maintained  frequently  by  the  use  of  lemonade. 

It  is  important  also  to  see  that  the  new  urethral  orifice  does 
not  become  too  small  by  cicatricial  contraction.  In  the  four 
cases  in  which  I  have  done  this  operation  I  have  been  compelled 
to  show  the  patient  how  to  keep  this  orifice  open  by  the  occa- 
sional insertion  of  a  short  graduated  metal  sound.  The  patient 
should  also  be  instructed  to  return  to  you  for  inspection  every 
two  or  three  months  for  a  year.  If  the  cancer  was  epithelio- 
matous  in  nature  and  taken  before  lymphatic  infection,  it  is 
almost  certainly  curable.  Carcinoma  extends  by  the  lymphatics 
and  sarcoma  by  the  bloodvessels,  and,  in  case  of  carcinoma  of 
the  genitals,  the  most  careful  and  painstaking  inspection  of  the 
neighboring  lymphatic  glands  should  be  made — if  involved, 
they  must  also  be  removed.  If  the  scrotum  is  involved  alone, 
or  along  with  the  penis,  the  diseased  part  must  be  removed 
thoroughly  and  completely.  The  danger  in  the  operation  is 
that  the  surgeon,  in  his  anxiety  to  save  some  of  the  tissue,  leaves 
portions  of  it,  if  not  then  cancerous,  already  infected,  and 
doomed  to  become  so.  I  have  removed  for  cancer  nearly  two- 
thirds  of  the  whole  scrotum  with  permanent  cure. 

Amputation  of  the  penis  is  frequently  performed  with  the 
galvanic  cautery  or  by  the  ecraseur,  and  the  urethra  afterward 
treated  by  the  method  suggested  by  Teale.  This  consists  in 
slitting  up  the  posterior  surface  of  the  canal  for  half  an  inch, 
and  suturing  its  mucous  surface  to  the  skin.  These  methods  are 
used  by  surgeons  who  dread  the  loss  of  too  much  blood.  The 
truth  is,  both  i)rimary  and  secondary  hemorrhage  have  not  in- 
frequently followed  amputations  after  either  of  these  plans. 
The  burnt  or  bruised  and  crushed  surface  sloughs,  and  is  slow 
to  heal.  Septic  troubles  are  also  more  likely  to  ensue;  in  fact, 
neither  of  these  procedures  have  anything  to  recommend  them. 
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It  has  been  urged  that  the  operation  for  cancer  of  the  penis 
just  described  is  insufficient,  and  that  in  malignant  disease  of 
other  organs,  as  the  uterus,  testicles,  breast,  etc.,  we  are  not  con- 
tent with  any  operation  short  of  complete  removal.  In  cancer 
of  the  uterus,  that  organ  is  entirely  removed  with  its  adnexa ; 
in  case  of  the  testicle,  we  take  away  with  that  body  as  much  of 
the  spermatic  cord  as  is  within  our  reach;  and  with  the  breast, 
we  remove  the  pectoral  fascia  and  axillary  glands.  But  the 
cases  are  not  always  alike;  the  form  of  cancer  of  the  penis  is 
usually  epithelioma,  that  of  the  other  organs  just  mentioned 
usually  scirrhus  or  medullary  in  character,  and  there  is  abundant 
clinical  evidence  to  show  that  early  and  complete  removal  of 
epithelioma  permanently  cures.  But  if  the  nature  of  the  cancer 
is  scirrhus  or  medullary,  or  a  long-standing  and  neglected  epi- 
thelioma extending  as  far  back  as  the  scrotum,  then  a  more 
radical  operation  is  called  for. 

The  plan  given  by  Mr.  Pearce  Gould  is  probably  the  best. 
The  operation  is  complete,  and  not  difficult  or  very  dangerous 
to  execute.  After  being  shaved  and  cleansed  in  the  usual  way, 
chloroform  is  given,  and  the  patient  placed  in  the  lithotomy 
position  ;  a  large  sound  is  introduced  into  the  urethra  and  held 
in  position  by  an  assistant ;  the  surgeon  stands  between  the 
patient's  legs.  The  scrotum  is  split  along  the  whole  length  of 
the  raphe,  care  being  taken  not  to  enter  either  tunica  vaginalis. 
The  dissection  is  carefully  continued  chiefly  with  the  finger  and 
handle  of  the  knife  until  the  corpus  spongiosum  is  exposed  to 
the  scrotal  perineal  junction,  and  the  incision  is  then  continued 
backward  to  the  centre  of  the  perineum.  The  corpus  spongi- 
osum is  now  carefully  dissected  out,  and  the  sound  being  with- 
drawn, it  is  cut  off,  being  careful  to  leave  it  sufficiently  long  to 
bring  out  the  end  in  the  perineum  ;  the  deep  end  of  the  urethra 
is  now  cut  away,  from  the  penis  back  to  the  triangular  ligament. 
Two  lateral  skin  flaps  are  now  made  at  the  base  of  the  penis, 
and  the  suspensory  ligament  divided  ;  at  this  juncture  the  dorsal 
arteries  may  be  caught  up  and  tied.  Then  with  a  periosteal 
elevator  the  crura  are  detached  from  the  pubic  arch.  The  crura 
are  firmly  fastened,  and  require  some  force  to  detach  them.  Two 
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additional  arteries  (those  of  the  cavernosa),  and  probably  other 
smaller  ones,  will  require  ligatures.  The  corpus  spongiosum  is 
now  brought  out  at  the  posterior  extremity  of  the  scrotal  and 
perineal  wound  ;  the  urethra  slit  up  for  half  an  inch  and  fastened 
by  sutures  to  the  skin.  A  small  drainage-tube  is  introduced, 
and  the  whole  incision  closed  by  sutures.  It  is  not  necessary 
to  keep  a  catheter  in  the  urethra ;  the  compressor  urethras  not 
being  involved,  the  patient  has  full  control  over  the  bladder. 
The  inguinal  glands  if  involved  should  be  removed.  Mr.  Wheel- 
house  suggests  that  it  will  add  to  the  patient's  comfort  to 
remove  both  testes. 

Medullary  cancer  of  the  penis  is  occasionally,  but  very  rarely, 
seen.  It  occurs  most  frequently  in  boys,  and  its  origin  may  be 
spontaneous  or  the  result  of, injury.  When  once  started  it 
spreads  rapidly,  soon  involving  the  lymphatics  and  glands.  If 
seen  very  early,  amputation  may  be  resorted  to,  but  the  recurrence 
is  almost  certain,  no  matter  how  early  and  complete  the  opera- 
tion is  done. 

Cancer  of  the  Scrotum. 

Cancer  of  the  scrotum  is  so  commonly  found  in  persons 
whose  bodies  are  constantly  exposed  to  the  irritating  effects  of 
soot,  that  it  is  often  known  as  "  Chimney-Sweeps'  Cancer."  The 
same  form  of  cancer  is  found  in  operatives  engaged  in  the  manu- 
facture of  coal-tar  and  paraffin.  It  is  supposed  that  one  or  the 
other  of  these  irritants  are  allowed  to  remain  for  many  days  in 
the  deep  rugse  of  the  skin  of  the  scrotum,  and  in  consequence 
nodules  or  warts  are  first  formed,  and  some  time  after  in  one  of 
these  bodies  cancer  occurs.  These  theories,  however,  are  not 
universally  accepted  as  true,  and  may  be  as  unfounded  as  the 
one  that  ascribes  cancer  of  the  lip  and  tongue  to  the  use  of  to- 
bacco. The  type  of  cancer  of  the  scrotum  is  generally  large  or 
polymorphous  cell.  Secondary  infection  is  slow  to  appear  ;  the 
spread  of  the  disease  is  not  rapid,  but  if  left  to  itself  may  involve 
the  whole  scrotum,  the  testicles,  and  neighboring  glands. 

The  operation  must  be  a  radical  one.  Remove  with  the  knife 
all  the  diseased  part;  if  one  testicle  is  involved,  it  too  must  be 
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sacrificed  ;  if  the  glands  in  the  groin  are  enlarged  and  indurated, 
they  should  be  removed.  If  the  disease  returns,  a  second  or 
even  a  third  operation  should  be  done. 

Carcinoma  of  the  Testicle. 

The  medullary  form  of  cancer  is  the  one  most  commonly 
found  in  cancer  of  the  testicle.  Scirrhus  is  very  rarely  seen;  a 
few  authentic  cases  are,  however,  on  record.  Colloid  and  cysto- 
carcinoma  are  occasionally  found.  Cancer  of  the  testicle  gener- 
ally occurs  in  persons  between  twenty  and  forty  years  of  age. 
It  is  almost  unknown  in  the  very  young,  and  is  rarely  seen  after 
sixty.  In  one-quarter  of  the  cases  seen  by  Kocher,  the  disease 
followed  contusions  or  other  trauma.  The  average  duration  of 
the  disease  is  about  two  years. 

Jacobson  gives  the  following  points  of  diagnostic  value: 

1.  Continual  progressing,  solid  enlargements  without  inflam- 
mation. 

2.  Unequal  consistence  of  the  swelling  at  different  parts. 

3.  Absence  of  translucency. 

4.  Tendency  of  scrotal  veins  to  become  enlarged,  and  scrotal 
tissues  to  become  adherent. 

5.  Increasing  aches  and  painfulness. 

6.  In  doubtful  cases  antiseptic  tapping  or  exploratory  incisions, 
preferably  the  latter. 

7.  Enlargement  of  the  cord  and  "  a  fortiori "  that  of  the  lumbar 
glands. 

Operation — Castration.  The  pubes  and  scrotum  should  be 
shaved  and  washed  with  green  soap  and  water,  and  afterward 
with  a  solution  of  bichloride  of  mercury  i  to  500.  This  washing 
should  be  done  some  hours  before,  and  again  just  before  the 
operation  is  begun.  The  lower  part  of  the  abdomen,  upper 
parts  of  the  thighs,  and  perineum  should  be  included  in  this  wash- 
ing. The  patient  should  be  well  purged  the  day  before  the 
operation  or  on  the  morning  of  that  day.  The  inguinal  region 
should  be  carefully  examined  for  hernia.  If  the  latter  is  present, 
it  should  be  returned  into  the  abdominal  cavitv  and  before  the 
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operation  for  castration  is  completed  a  radical  cure  for  hernia 
should  be  performed.  The  hernial  sac  should  be  dissected  out, 
transfixed  close  to  its  neck  with  a  silkworm-gut,  tied,  and  the 
ends  left  long.  The  sac  should  then  be  cut  off  close  to  the 
ligature.  The  ends  of  the  ligature  are  then  passed  through  the 
pillars  of  the  ring  and  clamped  with  a  perforated  shot.  There 
is  thus  left  an  imperishable  ligature,  which,  if  surgically  clean, 
will  give  rise  to  no  trouble,  and  a  radical  cure  of  the  hernia 
results. 

Mr.  Treves  wisely  suggests  that  a  large  sponge  be  placed 
between  the  thighs  and  under  the  scrotum  during  the  operation, 
to  give  some  support  to  the  testicles. 

Everything  being  ready,  the  surgeon,  standing  on  the  right 
side  of  the  patient,  grasps  with  his  left  hand  the  skin  of  the 
scrotum  and  makes  it  tense.  He  then  vertically  incises  the  skin 
from  one  inch  below  the  external  abdominal  ring  to  the  lowest 
part  of  the  scrotum.  This  wound  may  be  larger  than  is  required 
to  remove  the  diseased  testicle,  but  it  is  important  for  the  after- 
drainage  to  carry  the  incision  to  the  lowest  point.  If  some  por- 
tion of  the  skin  is  involved  in  the  cancer,  as  is  not  unfrequently 
the  case,  instead  of  the  vertical  incision,  two  elliptical  incisions 
should  be  made,  meeting  above  and  below,  and  including  all  the 
diseased  skin  and  subjacent  tissues.  The  incisions  should  be 
continued  in  depth  until  the  tunica  vaginalis  is  opened.  The 
testicle  can  now  be  shelled  out,  partly  by  being  pressed  out  by 
the  fingers  and  thumb  of  the  left  hand,  still  grasping  the  scrotum, 
and  partly  by  being  torn  out  by  the  fingers  of  the  right  hand ; 
the  knife  being  used  only  when  the  attachments  are  too  strong 
to  be  separated  by  the  fingers.  The  spermatic  cord  is  now  iso- 
lated and  clamped  with  one  or  two  strong  artery  forceps,  which 
are  intrusted  to  an  assistant;  the  cord  is  then  severed  three- 
quarters  of  an  inch  below  the  clamps.  The  arteries  and  veins 
are  now  carefully  caught  and  tied  with  fine  well-boiled  silk  liga- 
tures; at  least  three  will  be  required,  one  each  for  the  artery  of 
the  vas  deferens,  the  spermatic,  and  the  cremasteric ;  and  as  it  will 
be  impossible  to  tell  the  arteries  from  the  veins,  the  open  mouths 
of  both  from  the  pressure  of  the  clamp  being  seen  on  the  stump 
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of  the  cord,  several  more  ligatures  will  probably  be  needed. 
Before  removing  the  artery  forceps,  which  have  been  used  as 
clamps,  secure  the  end  of  the  stump  with  a  good  pair  of  catch 
forceps  to  prevent  the  end  from  slipping  up  into  the  inguinal 
canal,  where  it  might  begin  again  to  bleed  and  be  difficult  to 
find.  Any  bleeding  points  in  the  scrotum  should  now  be  secured; 
the  greatest  possible  care  should  be  exercised  to  secure  every 
bleeding  point,  as  secondary  hemorrhage,  owing  to  the  laxity  of 
the  scrotal  tissues,  is  very  common  after  castration. 

Another  way  of  securing  the  cord,  simple  and  less  tedious  in 
its  execution,  is  to  transfix  the  cord  with  an  aneurismal  needle, 
armed  with  a  carbolized  silk  ligature.  The  loop  of  the  ligature 
is  cut,  the  needle  withdrawn,  and  each  half  the  cord  tied.  The 
ends  of  the  ligatures  are  cut  short.  As  the  nerves  are  included 
in  the  bite  of  the  ligatures,  more  pain  accompanies  this  method, 
and  it  is  said  it  has  been  occasionally  attended  by  tetanus.  Neu- 
ralgia from  injury  of  the  nerve  is  believed  also  to  have  some- 
times followed  this  plan  of  securing  the  cord,  and  suppuration 
is  also  not  uncommon  if  a  ligature  of  any  size  is  left  around  it. 

In  closing  the  wound,  a  long  slender  straight  needle  may  be 
used,  armed  with  silkworm-gut.  Before  the  sutures  are  intro- 
duced, the  assistant  should  stretch  the  wound  by  hooking  a 
finger  in  each  end  and  pulling  its  margins  straight  and  taut. 
This  will  prevent  the  edges  from  being  turned  in,  and  enable 
the  surgeon  to  accurately  approximate  the  margins  of  the  wound. 
Before  trying  the  sutures,  a  small  gum  drainage-tube  should  be 
inserted  and  secured  in  place  by  the  last  stitch. 

After-treatment.  Iodoform  is  dusted  over  the  wound, 
gauze  placed  on  it,  then  a  thick  layer  of  cotton  wool,  and  over 
this  some  protective,  like  soft  sheet  rubber,  and  the  whole  re- 
tained in  place  by  a  T-bandage.  In  twenty-four  hours  the  drain- 
age-tube may  be  removed,  and  in  six  days  the  silkworm-gut 
sutures. 

Results.  The  danger  to  life  in  castration  for  cancer  is  very 
slight  in  these  days  of  modern  surgery.  Permanent  cures  are 
uncertain.  In  many  cases  reported,  it  is  not  known  absolutely 
whether  the  disease  was  cancer  or  sarcoma.     Curling  reports 
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four  cases  cured.  In  twelve  cases  by  Winiwarter  there  was  only 
one  who  did  not  have  a  return.  Kocher  reports  six  cases;  in 
all  the  presence  of  cancer  was  verified  by  microscopic  examina- 
tion; these  cases  were  alive,  and  without  return  of  the  disease, 
at  periods  varying  from  one  to  ten  years.  If  the  cure  is  not 
permanent,  life  at  least  is  prolonged,  and  the  patient  made  more 
comfortable. 

When  the  disease  has  progressed  so  far  that  secondary  masses 
can  be  felt  in  the  iliac  fossa,  or  lumbar  region,  and  especially  if 
cachexia  is  marked,  the  operation  should  not  be  performed,  no 
matter  how  urgently  the  patient  may  demand  it. 

Cancer  of  the  Prostate. 

Cancer  or  carcinoma  of  the  prostate  is  a  comparatively  rare 
disease,  but  probably  of  more  frequent  occurrence  than  statis- 
tics would  indicate,  owing  to  the  fact  that  its  early  symptoms 
are  somewhat  similar  to  those  of  hypertrophy  of  the  gland,  and 
hence  a  correct  diagnosis  is  not  often  made.  The  disease  con- 
stitutes 85  per  cent,  of  the  malignant  growths  of  the  prostate, 
and  occurs  in  men  usually  over  fifty  years  of  age. 

From  both  a  pathological  and  clinical  standpoint,  carcinoma 
of  the  prostate  may  be  divided  into  two  groups,  the  hard  and 
the  soft  varieties. 

The  clinical  course  of  the  two  varieties  are  very  dissimilar  ; 
the  hard  or  scirrhus  type  producing  obstruction  to  the  flow  of 
urine,  frequent  desire  to  empty  the  bladder,  great  pain,  amount- 
ing often  to  extreme  agony,  and  the  presence  of  blood  and  frag- 
ments of  broken-down  tissues  in  the  urine ;  while  the  soft  ence- 
phaloid  variety  causes  little  or  no  vesical  symptoms  in  the  early 
stages,  but  is  manifested  by  rectal  pain,  tenesmus,  and  difficulty 
in  defecation. 

In  the  scirrhus  form  of  the  disease,  which  is  the  more  com- 
mon, the  prostate  is  enlarged  by  infiltration  of  its  tissue  with 
cancer  cells,  and  an  examination  per  rectum  will  show  it  to  be 
nodular,  bosselated,  and  of  a  stony  hardness.  The  normal 
curve  of  the  urethra  is  altered,  and  an  attempt  to  pass  a  steel 
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instrument  will  be  attended  either  by  great  difficulty  or  by 
absolute  failure. 

In  the  encephaloid  form  of  the  disease,  the  rarer  variety,  the 
growth  at  once  penetrates  the  capsule  of  the  gland,  and  extends 
directly  backward  to  the  rectum.  There  is  usually  no  involve- 
ment of  the  bladder,  nor  obstruction  to  the  passage  of  the  urine, 
and  the  symptoms  are  those  due  to  the  projection  of  a  soft 
ulcerating  mass  into  the  lumen  of  the  bowel. 

In  both  varieties  there  is  involvement  of  the  adjacent  lym- 
phatics, the  formation  of  secondary  deposits  in  other  organs,  and 
rapid  emaciation,  attended  by  the  peculiar  cachexia  pathogno- 
monic of  malignant  disease. 

The  diagnosis  of  carcinoma  of  the  prostate  is  not  easy,  and 
can  only  be  made  by  several  observations  of  the  patient.  An 
examination  of  the  urine  affords  little  information.  Severe  pain, 
steady  growth  of  the  tumor,  characteristic  stony  hardness  of  the 
scirrhus  type,  and  the  elastic  semi-fluctuating  feel  in  the  ence- 
phaloid, coupled  with  haematuria  or  hemorrhage  from  the  rectum, 
and  emaciation  with  cancerous  cachexia  are  the  symptoms  upon 
which  the  nature  of  the  trouble  is  suspected,  A  microscopical 
examination  of  a  fragment  of  the  tissue,  if  obtainable,  will  settle 
the  question.  The  duration  of  the  disease  is  short,  averaging 
from  a  few  months  to  one  or  two  years.  The  result  of  the  treat- 
ment of  these  growths  in  the  past  offers  little  encouragement, 
and  usually  all  that  can  be  done  is  to  palliate  the  symptoms  until 
death  relieves  the  sufferer. 

The  symptoms  which  should  induce  the  surgeon  to  suspect 
hard  cancer  of  the  prostate  and  to  distinguish  it  from  prostatic 
hypertrophy  may  be  briefly  stated : 

r.  Frequency  and  difficulty  of  urination  is  greater  and  urgency 
of  call  more  imperious  than  can  be  accounted  for  by  the  size  of 
the  prostate  or  amount  of  residual  urine. 

2.  It  is  difficult,  often  impossible,  to  introduce  a  metal  sound 
into  the  bladder  through  the  warped  urethra. 

3.  Pain  in  the  pelvis,  often  extending  to  the  thighs  and  legs, 
continuous. 

4.  Blood  sometimes  precedes  or  follows  the  stream  of  urine. 
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5.  Prostate  enlarged,  as  hard  as  a  stone,  and  the  finger  in  the 
rectum  can  often  detect  induration  of  one  or  both  vesiculae 
seminales. 

Soft  cancer  is  not  so  easily  diagnosed.  Its  presence  is  not 
usually  suspected  until  it  has  progressed  very  far.  At  first  the 
symptoms  are  rectal,  the  patient  has  frequent  calls  to  empty  the 
rectum,  tenesmus,  blood  and  mucus  in  operations  ;  afterward, 
and  secondarily,  frequency  of  micturition,  incontinence,  or  reten- 
tion. Rectal  examination  shows  large  soft  elastic  tumor,  spring- 
ing from  the  prostate,  pushing  backward  into  the  rectum,  even- 
tually breaking  into  that  organ  and  filling  the  pelvis. 

If  the  condition  of  the  patient  requires  it,  the  bladder  should 
be  regularly  emptied  by  a  catheter  in  cases  of  complete  or  par- 
tial retention,  the  rectum  should  be  unloaded  by  enemata,  and 
the  stools  kept  soft  by  laxatives  by  the  mouth.  Sedatives  should 
be  given  to  relieve  pain,  opium  and  belladonna  being  the  most 
valuable. 

In  some  cases  where  the  rectal  symptoms  are  distressing,  the 
formation  of  an  artificial  anus  by  colotomy  may  be  done  with 
advantage. 

No  radical  operation  for  the  permanent  cure  of  cancer  of  the 
prostate  has  yet  been  devisd.  The  prostate,  and  along  with  it 
the  base  of  the  bladder,  have  been  removed  for  cancer,  but  the 
results  have  not  been  such  as  to  encourage  a  repetition  of  the 
operation.  Four  cases  are  on  record.  Partial  removal  of  the 
organ  by  means  of  perineal  or  supra-pubic  cystotomy  would 
only  end  like  partial  removal  of  a  cancerous  mass  in  the  breast 
or  in  any  other  gland,  that  is,  add  to  the  trouble.  Perineal  drain- 
age would  not  be  tolerated,  and  should  never  be  attempted.  The 
incision  and  presence  of  a  tube  in  the  neck  of  the  organ  would 
add  to  the  pain  and  irritability  of  the  bladder  and  rapidity  of 
growth  of  the  cancer. 

Supra-pubic  cystotomy  and  drainage  give  physiological  rest 
to  the  bladder  and  immense  relief  in  these  cases.  When  the 
bladder  has  been  opened  by  the  simple  supra-pubic  incision,  the 
diseased  prostate  can  be  thoroughly  examined  by  the  finger 
introduced  into  the  bladder.      If  at  the  same  time  the  index 
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finger  of  the  other  hand  is  introduced  into  the  rectum,  a  bi- 
manual examination  is  made  and  the  extent  and  character  of 
the  malady  exactly  mapped  out,  or  a  small  electric  light  intro- 
duced through  the  supra-pubic  opening  permits  of  complete 
inspection  of  the  vesical  surface  of  the  growth.  The  catheter 
used  for  drainage  after  the  cystotomy  should  not  be  allowed  to 
touch  the  prostate  or  lie  in  the  bladder  ;  it  should  have  its  open- 
ing on  the  vesical  end  of  the  instrument  and  not  on  the  side, 
and  should  be  placed  only  through  the  wall  of  the  bladder. 
These  rules  apply  to  drainage  for  any  cause  after  supra-pubic 
cystotomy. 

In  one  case  under  my  care  of  supra-pubic  artificial  urethra 
for  hard  cancer  of  the  prostate,  the  patient  wore  for  a  year  a 
silver  plug  to  prevent  the  track  from  closing,  and  when  the  urine 
accumulated  in  the  bladder  the  plug  was  withdrawn  and  a  soft- 
gum  catheter  introduced.  When  the  water  had  all  escaped,  the 
catheter  was  taken  out  and  the  plug  replaced.  In  this  way 
nearly  all  of  the  pain  and  frequency  of  urination  is  avoided. 
Pain  in  pelvis  and  legs,  and  other  symptoms  of  cancer,  con- 
tinued until  his  death. 

Fenwick  in  discussing  the  subject  says  that  few  surgeons  will 
admit  that  the  operation  of  complete  removal  of  the  cancer  is 
worth  a  trial,  and  that  partial  extirpations  are  useless  and  only 
aggravate  the  disease;  and  Whitney  in  closing  an  admirable 
paper,  in  which  he  reports  a  case,  says  :  "  Any  operation  to  be 
of  value  must  be  early  and  radical ;  but  when  it  is  remembered 
that  in  8o  or  90  per  cent,  of  cases  confirmed  by  an  autopsy  other 
important  organs  or  glands  were  involved,  and  that  the  diagnosis 
of  this  affection  in  its  early  stage  is  a  matter  of  the  greatest 
difficulty,  the  ultimate  success  of  any  operation  is  a  matter  of 
grave  doubt." 
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THE  MODERN  OPERATIVE  TREATMENT  OF  RECTAL 

CANCER. 


BY  ARPAD  G.  GERSTER,  M.D., 

NEW  YORK. 


It  will  best  accord  with  the  purpose  of  the  discussion  of  the 
subject  of  the  operative  treatment  of  rectal  cancer  if  we  confine 
ourselves  to  the  consideration  of  the  matter  in  hand  under  the 
following  headings: 

1.  The  modern  methods  of  attack  employed  in  its  extirpation 
and  the  details  of  the  after-treatment. 

2.  The  preservation  of  or  substitutes  for  the  sphincteric  func- 
tion. 

3.  Remote  sequela;  of  these  newer  methods. 

I.  Methods  of  Attack.  In  reviewing  the  field  of  the  operative 
treatment  of  malignant  neoplasms  of  the  various  regions  of  the 
human  body,  none  present  a  more  pronounced  tendency  to  a 
fruitful  development  than  that  of  the  digestory  tract,  and  of 
this  tract  more  notably  the  rectum.  When  we  examine  the  im- 
perfect, and  therefore  bloody  and  dangerous  procedures  devised 
by  Dieffenbach,  Lisfranc,  and  Velpeau,  together  with  the  high 
rate  of  mortality  accompanying  the  radical  operations  of  these 
authors  and  their  contemporaries,  our  wonder  is  that  any  surgeon 
should  have  had  the  temerity  of  attempting  the  removal  of  an 
extensive  rectal  neoplasm.  All  of  these  procedures  were  char- 
acterized by  the  approach  to  the  rectal  tumor  from  the  anus  by 
a  circular  circumanal,  or  from  a  coccygeal,  or  from  a  perineal 
incision.  Hemorrhage  was  inevitably  copious,  no  means  were 
taken  to  prepare  the  gut,  and  infection  of  the  wound  was  the 
rule.     A  large  proportion  of  the  patients  operated   upon  died 
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of  so-called  shock,  that  is,  acute  anaemia,  within  a  few  hours 
after  the  operation  ;  a  considerable  fraction  of  the  surviving 
succumbed  to  septic  processes  established  in  the  wound,  extend- 
ing to  the  retroperitoneal  spaces  and  to  the  peritoneum.  Hence 
the  unwillingness  of  careful  surgeons  to  extirpate,  and  their 
preference  for  a  much  safer  palliative  plan  of  treatment  by 
colotomy  is  fully  justified  by  the  fatality  following  radical  pro- 
cedures. 

A  remarkable  impetus  toward  a  betterment  of  this  hopeless 
attitude  of  rectal  surgery  was  initiated  by  the  genius  of  the 
Hallensian  surgeon,  Richard  Volkmann,  whose  observation 
that  rectal  cancers  were  less  malignant  than  those  of  the  female 
breast,  and  less  prone  to  speedy  relapse,  encouraged  him  to  re- 
newed attempts  at  improving  the  technique  of  this  field.  The 
introduction  of  antiseptic  cautelae  was  at  once  followed  by  im- 
proved results,  as  the  diminished  number  of  septic  infections 
materially  bettered  the  rate  of  recoveries.  However,  an  imper- 
fect control  of  hemorrhage  caused  by  the  limitation  of  available 
space,  and  the  undue  prolongation  of  the  time  required  for  an 
extensive  extirpation,  finally  accidental  injuries  to  the  peri- 
toneum, which  passed  unnoticed,  were  still  followed  by  too 
many  deaths  to  encourage  a  general  acceptation  of  a  radical 
operative  treatment.  Let  us  then  state  that  the  principal  dangers 
of  the  extirpation  of  the  rectum  were  mainly  caused  by  inacces- 
sibility of  the  region. 

The  late  noteworthy  revolution  in  the  methods  of  surgical 
therapy  of  the  rectum  was  based  upon  an  accidental  observation 
made  by  Volkmann  in  1883,  who,  in  removing  a  periosteal  sar- 
coma of  the  sacrum,  accidentally  opened  the  sacral  canal.  The 
patient  did  not  suffer  any  serious  damage  from  -this  dreaded 
accident,  and  promptly  recovered.  This  observation  encouraged 
Kraske,  then  assistant  of  Volkmann,  experimentally  to  study 
the  question  of  sacral  injuries,  and  as  a  fruit  of  these  studies 
appeared  his  remarkable  publication  in  1885^  initiating  a  new 
epoch  in  this  branch  of  surgical  activity.    It  is  true  that  as  early 

1  Archiv  fur  Klin.  Chirurgie,  vol.  xxxiii.,  p.  563. 
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as  1874  Kocher  had  extirpated  the  coccyx,  as  a  preliminary  step 
to  proctectomy,  but  the  importance  of  this  departure  cannot  be 
compared  with  that  of  Kraske's  excision  of  the  left  half  of  the 
lower  portion  of  the  sacrum  up  to  the  third  sacral  foramen.  By 
this  the  surgeon  was  enabled  to  approach  the  gut  from  behind, 
and  to  attack  a  large  number  of  tumors  from  above.  The 
separation  of  the  rectal  cylinder  from  the  surrounding  organs 
became  a  rapid,  unbloody,  and  safe  process,  and  both  the 
dangers  from  copious  uncontrollable  hemorrhage  and  from  an 
accidental  infection  of  the  wound  and  peritoneum  were  materi- 
ally diminished. 

Purely  anatomical  considerations  perhaps  more  than  Kraske's 
first  two  successful  cases  served  to  encourage  all  surgeons  to  a 
cultivation  of  this  neglected  field,  and  as  a  result  of  this  renewed 
interest  and  hopeful  activity,  we  see  not  only  a  remarkable  ex- 
tension of  the  legitimate  indications  for  surgical  interference 
with  rectal  neoplasms,  but  especially  a  very  encouraging  im- 
provement in  the  rate  of  mortality,  which  descended  from  57 
per  cent.  (Iversen)  to  20  per  cent.  (Kronlein). 

The  relative  position  of  colotomy  was  also  considerably 
changed  by  these  new  tendencies,  and  in  two  ways:  First,  the 
number  of  colotomies,  done  as  a  purely  palliative  step,  was 
steadily  diminished,  until  it  is  now  confined  to  clearly  hopeless, 
inoperative  cases,  or  such  instances  of  the  malady  where  in- 
ternal deposits  complicate  a  small,  otherwise  removable  tumor. 
On  the  other  hand,  we  have  learned  that  success  depends  to  a 
great  extent  upon  as  thoroughgoing  an  application  of  asepsis 
as  the  difficult  field  of  the  intestinal  tract  will  admit.  Hence, 
when  on  account  of  a  considerable  constriction  a  thorough 
evacuation  and  cleansing  of  the  gut  is  impossible,  preliminary 
colotomy  is  practised  universally,  to  enable  us  to  dislodge  fecal 
matter  deposited  and  impacted  above  the  stricture.  The  diver- 
sion of  the  stream  of  feces  will  eliminate  local  inflammatory 
congestion,  rendering  subsequent  extirpation  much  less  bloody, 
and  the  freedom  from  septic  fever  will  cause  an  improvement  in 
the  general  condition  of  the  patient,  gladly  welcomed  by  every 
surgeon  before  risking  a  serious  operation.     The  advantages  of 
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preliminary  colotomy  are  so  great  that  not  a  few  surgeons,  as, 
for  instance,  Schede  and  Kammerer,  wish  to  see  it  established  as 
a  generally  accepted  measure.  However,  it  seems  to  me,  and 
this  view  is  borne  out  by  personal  experience,  that  colotomy  is 
only  indicated  where  a  satisfactory  cleansing  of  the  large  gut  is 
rendered  impossible  or  even  difficult  by  whatever  cause,  and 
more  so  preceding  resection  than  amputation,  and  this  for  ob- 
vious reasons. 

We  see,  then,  that  more  and  more  stress  is  laid  upon  a 
thorough  evacuation  and  cleansing  of  the  gut  as  a  preliminary 
aseptic  measure,  with  or  without  colotomy,  which  course  of 
evacuation,  to  be  sufficient,  must  extend  over  one  or  more 
weeks  before  extirpation.  The  method  of  colotomy  univer- 
sally employed  at  the  present  time  is  the  inguinal  one,  the 
artificial  anus  being  usually  located  in  the  left  side.  Where 
extensive  disease  is  combined  with  a  naturally  short  meso- 
colon, the  author  and  other  surgeons  have  found  it  useful  to 
locate  the  colotomy  wound  in  the  right  side  of  the  belly,  as 
this  situs  of  the  attachment  of  the  gut  to  the  abdominal  walls 
would  not  interfere  with  the  pulling  down  of  the  rectal  stump. 
After  a  successful  extirpation  the  artificial  vent  is  usually 
closed. 

Great  as  the  advantages  were  of  Kraske's  procedure,  the 
mutilation  involved  and  the  weakening  of  the  pelvic  floor  en- 
gendered by  it  soon  induced  others  to  try  to  improve  upon  it. 
Kraske's  procedure  done  through  a  median  longitudinal  incision 
was  first  modified  by  Heinecke,'  who  made  a  T-shaped  external 
incision,  dividing  the  sacrum  and  coccyx  along  the  lines  of  the 
external  incision,  thus  producing  two  lateral  triangular  osteo- 
integumental  flaps,  which  were  to  be  replaced  and  sutured  after 
the  rectal  operation  was  finished.  Heinecke's  operation  was 
modified  by  Kocher^  with  a  view  of  enabling  the  surgeon  to 
divide  the  sacrum  above  the  third  sacral  foramen  without  injury 
to  the  third  and  fourth  anterior  sacral  nerves.     Another  innova- 

•   Miinchener  medicinische  Wochenschrift,  1888,  No.  37. 

2  Ard:   "  Beitrag  zur  Statistik  der  Rectumcarcinome."     Deutsihe  Zeitschrift  fiir  Chi- 
rurgie,  vol.  32. 
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tion  of  the  manner  of  approach  to  the  gut  was  made  by  Levy/ 
who  recommended  an  incision  of  the  shape  of  an  inverted  capital 
fl,  the  arc  of  the  letter  corresponding  to  the  transverse  section 
through  the  sacrum,  the  squarish  flap  to  be  turned  down  toward 
the  anus.  His  object  in  devising  this  plan  was  the  sparing  of 
the  fourth  sacral  nerve  and  of  the  levator  ani,  which  it  supplies, 
the  loss  of  these  organs  being  often  followed  by  a  prolapse  of 
the  rectal  stump.  The  space  afforded  by  this  method  is  very 
limited  and  drainage  very  defective. 

Hegar-  employed  a  V-shaped  osteo-integumental  flap,  the 
basis  of  the  triangle  corresponding  to  the  section  through  the 
sacrum,  to  be  done  by  the  aid  of  a  chain-saw  subcutaneously. 

The  objection  to  Heinecke's  and  Kocher's  complicated  wounds 
is  counterbalanced  by  the  advantages  due  to  the  preservation  of 
the  lateral  blood  supply.  Hegar's  incision  destroys  the  lateral 
nutrient  channels,  compromising  the  vitality  of  the  resected 
bone,  but  affords  excellent  drainage.  Levy's  incision  is  objec- 
tionable in  every  way. 

However  valuable  these  modifications  of  Kraske's  plan  may 
be  in  resections  of  the  rectum,  their  value  is  doubtful  in  cases 
requiring  amputation  of  the  gut,  where  the  establishment  of  a 
sacral  fixation  of  the  stump  is  most  desirable. 

In  a  noteworthy  publication,  based  on  the  considerable  expe- 
rience of  thirty-two  cases  gained  in  Albert's  clinic,  Hochenegg,^ 
of  Vienna,  recommended  a  parasacral  incision,  commencing  at 
the  median  line  of  the  sacrum  just  below  the  third  foramen,  and 
describing  an  outward  curve,  passing  the  median  line  a  second 
time  just  below  the  apex  of  the  coccyx.  Should  it  be  desirable 
to  excise  the  anus  this  end  of  the  incision  bifurcates  near  the 
coccyx,  uniting  again  in  the  perineum.  The  sacrum  is  excised 
as  by  Kraske.  The  incision  gives  excellent  access  not  only  to 
the  rectum,  but  also  to  the  uterus  and  its  adnexa. 


1  "  Zur  Technik  der  Mastdarmresection."     Centralblatt  fiir  Chir.,  1889,  No.  13,  and 
Idem.  Berliner  klinische  Wochenschrift,  1893,  No.  13. 

^  V.  Beck  :  "  Die  Osteoplastiche  Resection,''  etc.     Inaugural  Dissertation.     Freiberg, 
1889. 

'  Wiener  klinische  Wochenschrift,  1889,  N05.  26-30. 
Am  Surg  6 
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Rehn,  of  Frankfort,  reported  at  the  Congress  of  German 
Surgeons,  held  in  April,  1890,  a  number  of  successful  cases  of 
excision  of  the  rectum  operated  upon  by  a  new  incision,  also 
resembling  a  capital  V,  but  laid  so  as  to  cross  the  entire  width 
of  the  sacrum  below  the  height  of  the  third  foramen  by  one  of 
its  legs,  the  other  leg  running  from  the  left  angle  of  this  hori- 
zontal incision  downward  and  close  along  the  left-sided  outer 
margins  of  the  sacrum  and  coccyx.  After  the  liberation  of  the 
left  outer  edge  of  sacrum  and  coccyx  these  are  separated  by 
blunt  dissection  from  the  underlying  rectum,  and  the  sacrum  is 
divided  with  saw  or  chisel  along  the  horizontal  cut.  The  tri- 
angular osteo  integumental  flap  is  turned  out  toward  the  right. 
The  space  thus  gained  gives  excellent  access  to  the  rectum,  and 
a  sufficient  blood-supply  is  preserved  at  the  same  time. 

Strangely,  Rehn's  procedure  seems  to  have  entirely  escaped 
the  notice  of  Rydygier,^  who  published  an  identical  operation 
in  1894,  not  mentioning  Rehn  at  all  in  his  paper  read  on  Sep- 
tember 27th.  An  unsavory  altercation  arose  about  the  priority 
of  this  method,  which,  however,  seems  all  the  more  pitiable,  as 
the  identical  measure  was  successfully  employed  as  early  as 
1889  by  Billroth^  in  one  case  of  his  private  practice,  and  reported 
to  the  Vienna  Medical  Society.  For  resection  of  the  rectum 
this  incision  is  undeniably  useful,  and  was  extensively  adopted 
by  many  surgeons  in  New  York,  notably  by  those  visiting  at 
the  German  Hospital,^  who  reported,  within  the  past  year,  eight 
cases,  with  only  one  death. 

Emil  Zuckerkandl,^  the  Vienna  anatomist,  proposed  an  inci- 
sion beginning  at  the  tuberosity  of  the  left  ilium,  running,  with 
its  convexity  looking  to  the  right,  along  the  left  margin  of  the 
sacrum,  and  terminating  midway  between  the  anus  and  the 
tuberosity  of  the  ischium.     VVolfler'  accepted  this  plan,  adding 

'  Centralblatt  fiir  Chir.,  1894,  No.  45. 

2  Foderl :  Wiener  klinische  Wochenschrift,  1894,  p.  251. 

3  Kammerer,  F.  :  Annals  of  Surgery.  Philadelphia,  1895,  xxi,  1-8.  Meyer,  Willy  : 
Ibid.,  1894,  xix,  675.  Gerster,  Arpad  G. ;  Demonstration  at  meeting  of  the  American 
Surgical  Association,  1895. 

■•  Wiener  klinische  Wochenschrift,  1889,  .\os.  14,  16,  and  i3. 
5  Ibid.,  1889,  No.  18. 
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to  it  the  excision  of  the  coccyx.  Both  Foderl'  and  WiJlfler 
were  favorably  impressed  with  this  method,  and  report  a  num- 
ber of  cases  successfully  operated  by  it.  The  only  objection  to 
it  is  the  limitation  of  space  caused  by  the  intact  sacrum. 

Borelius,-  of  Karlskrona,  introduced  within  the  present  year 
another  line  of  attack,  called  by  him  by  the  equivocal  name  of 
"posterior  sacral  incision,"  the  object  of  his  method  being  the 
avoidance  of  injury  to  the  sacral  nerves,  leading  to  vesical 
trouble.  The  incision  begins  at  about  the  middle  of  the  sacrum 
in  the  median  line,  is  carried  vertically  downward  to  the  apex 
of  the  coccyx,  whence  it  swerves  to  the  right  side,  following  the 
course  of  the  lower  margin  of  the  gluteus  maximus  as  far  as  the 
surgeon's  wish  may  determine.  The  right  margin  of  the  wound 
contains  the  skin  and  below  it  the  fibrous  insertion  of  the 
gluteus,  which  are  detached  from  the  bone  and  drawn  aside 
with  a  retractor.  After  this  the  left  margin  of  the  wound 
is  freed  somewhat  to  enable  the  surgeon  to  divide  the  sacrum 
with  chisel  and  mallet  diagonally,  the  line  of  division  running 
from  the  lower  margin  of  the  left  third  sacral  foramen  to  the 
lower  margin  of  the  right  fourth  sacral  foramen.  Now  the  right 
margins  of  the  lowermost  sacral  vertebra  and  of  the  coccyx  are 
liberated  with  the  scalpel,  after  which  step  it  is  easy  to  draw  the 
osteo-integumental  flap  thus  formed  over  to  the  left  side.  The 
report  of  these  successful  cases  accompanies  the  publication. 

It  is  very  curious  that  the  vagina,  offering  such  a  ready  and 
accessible  roadway  to  the  rectum,  had  so  long  escaped  the 
attention  and  ingenuity  of  enterprising  rectal  surgeons.  Before 
the  zeal  of  Rehn^  the  last  barrier  has  fallen,  who,  however,  must 
divide  honors  with  Campenom,*  a  Frenchman,  who  had  pub- 
lished an  identical  procedure  a  short  time  preceding  the  German 
author.  The  steps  of  the  operation  are  as  follows  :  After  disin- 
fection of  rectum  and  vagina,  and  plugging  of  the  former,  the 
posterior  vaginal  wall  is  divided  by  a  longitudinal  median  in- 

'  "  Beitriige  fiir  Chirurgie  des  Rectum,''  etc.     Wiener  klinische  Wochenschrifl,  1894, 
p.  249 

■■^  Centralblatt  fiir  Chir.,  1895,  No.  59.  ^  Ibid.  1895.  p.  10. 

*  France  Medicale,  1894,  No.  45. 
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cision  extending  downward  through  the  raphe  of  the  perineum 
to  the  margin  of  the  sphincter  ani,  giving  ready  access  to  the 
anterior  aspect  of  the  rectum.  Hemorrhage  is  said  to  be  very- 
scanty,  and  circular  blunt  liberation  very  easy.  The  gut  is 
divided  in  healthy  tissues  above  the  cancerous  tumor  between 
two  mass  ligatures,  applied  as  a  protection  against  infection  by 
intestinal  contents.  The  proximal  stump  is  drawn  forward  by 
an  assistant,  while  the  surgeon  grasps  the  diseased  portion  of 
the  gut,  dissecting  it  out  of  its  attachments  without  difficulty. 
The  control  of  hemorrhage  is  obviously  easy;  the  peritoneum 
can  be  readily  invaded  if  necessary.  This  incision  is  applicable 
both  for  resection  and  amputation  of  the  rectum.  After  fixation 
of  the  stump  in  amputation,  or  after  proctorrhaphy  in  resection, 
the  vaginal  and  perineal  wounds  are  closed  by  suture,  drainage 
being  provided  for  by  the  insertion  of  a  couple  of  stout  rubber 
tubes  along  each  side  of  the  intestine.  Rehn's  only  patient 
upon  whom  this  operation  was  done  died  of  peritonitis  due  to 
avoidable  infection  and  retention.  Before  leaving  this  sub- 
ject a  valuable  proposition  of  Rehn's  may  be  mentioned,  deserv- 
ing trial.  He  suggests  that  after  liberating  the  gut  from  the 
vagina  the  diseased  part  of  the  gut  could  be  invaginated  and 
protruded  through  the  anus,  enabling  the  surgeon  to  resect  and 
sew,  or  to  amputate  extra-rectally,  the  dangers  of  infection 
being  thus  materially  lessened. 

However,  the  enumeration  of  all  possible  routes  of  attack 
upon  rectal  tumors  would  not  be  complete  if  we  omitted  to 
mention  a  plan  suggested  by  an  Australian,  Mounsell,  of  Mel- 
bourne, first  successfully  employed  by  our  townsman,  Frank 
Hartley,^  for  the  removal  of  a  recto-sigmoidal  intussusception. 
Obviously  the  same  process  is  applicable  in  carcinomata  situ- 
ated near  the  junction  of  rectum  and  flexure.  In  Hartley's  case 
median  laparotomy  in  Trendelenburg's  posture  gave  access 
to  the  tumor  situated  "within  the  rectum  and  surrounded  by  a 
double  invagination.  The  outer  or  second  intussusception  was 
reduced  with  slight  difficulty.     This  did  not  allow  the  tumor  to 

1  New  York  Medical  Jonrnal,  Octciber  22,  1892. 
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be  brought  into  the  pelvis  proper.  With  a  partial  reduction  of 
the  first  intussusception,  however,  it  could  be  brought  above  the 
iliac  fossa."  The  case  is  so  interesting  that  I  venture  to  con- 
tinue to  quote  the  author's  own  words.  "Considering  the  con- 
dition of  affairs — a  tumor  within  the  gut  with  an  intussusception 
— the  natural  method  of  operation  seemed  to  be  that  recom- 
mended by  Mounsell.  of  Melbourne,  Australia,  for  in  this  way 
the  sloughy  mass  could  be  reached,  cut  loose,  and  delivered 
without  any  possible  contamination  of  the  peritoneal  cavity. 
Consequently  a  long  incision  three  inches  in  length  was  made 
over  the  lower  segment  entering  the  intestine;  intussuscipiens, 
the  tumor,  and  intussusceptum  were  delivered  through  this 
opening  after  protecting  the  mass  with  additional  gauze. 

"  The  intussusceptum  was  then  divided  transversely  a  little 
below  its  neck.  The  divided  ends  were  held  in  position  until 
the  arteries  in  the  mesenteric  border  were  securely  ligated. 
Silk  sutures  were  then  passed  through  all  coats  of  the  intestine 
as  they  were  held  in  position,  according  to  Mounsell's  recom- 
mendation, and  tied. 

"One  or  two  catgut  ligatures  were  placed  in  the  mucous 
membrane  alone  where  it  gaped.  The  fold  was  then  reduced 
and  a  Lembert  suture  was  carried  around  the  intestine  above 
the  larger  and  deeper  sutures.  After  this  the  longitudinal  in- 
cision in  the  lower  segment  was  sutured  by  a  few  stitches  of  silk 
in  the  mucous  membrane  and  a  Lembert  suture  in  the  serosa 
and  submucosa.  The  cavity  was  wiped  out  with  a  sponge.  The 
abdominal  incision  was  closed  with  silkworm-gut.  Rubber  tis- 
sue applied  over  the  line  of  incision  and  a  bichloride  dressing 
applied.  After  operation  the  course  was  uneventful,  tempera- 
ture having  never  arisen  above  100*^  or  the  pulse  above  96." 

Having  passed  in  review  the  various  ways  of  removing  rectal 
tumors,  it  will  be  proper  to  make  a  few  critical  remarks  regard- 
ing their  value.  Almost  all  have  something  to  commend  them, 
but  none  are  entirely  free  from  objection.  So  much  may  be  said, 
in  summing  up,  that  Kraske's  old  operation,  then  Hochenegg's 
plan,  deserve  the  preference  in  high  amputations  of  the  rectum. 
Zuckerkand's  plan  and   Rehn's  vaginal  process  have  a  limited 
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application  in  favorable  cases,  both  for  amputation  and  resec- 
tion. All  the  osteoplastic  procedures  are  useful  mainly  in  resec- 
tions of  the  gut  where  the  sphincter  can  and  is  to  be  preserved. 
Of  all  these,  the  Billroth-Rehn-Rydygier  incision  seems  to  be 
the  most  useful  one. 

Before  closing  the  consideration  of  anatomical  approach,  some 
technical  points  of  great  practical  importance  may  be  touched 
upon.  All  surgeons  agree  in  saying  that  operating  upon  rectal 
tumors,  whether  the  patient  be  in  a  lateral,  prone,  or  supine  de- 
cubitus, is  rendered  easier  by  a  decided  elevation  of  the  pelvis, 
which  notably  has  the  effect  of  diminishing  hemorrhage.  With 
the  exception  of  Bardenheuer,  who  advises  the  employment  of 
blunt  separation  at  all  hazards,  even  using  considerable  force, 
all  surgeons  favor  careful  and  methodical  dissection,  blunt  where 
this  is  feasible,  and  division  of  resistant  bands  between  double 
ligatures  where  the  former  plan  is  not  applicable.  Extensive 
gangrene  of  the  rectal  stump,  reported  by  Bardenheuer,  was 
probably  due  to  tearing  of  the  middle  hemorrhoidal  artery. 
To  the  same  accident  must  be  ascribed  one  death,  caused  by 
uncontrollable  hemorrhage  of  the  torn  and  retracted  artery.* 

Whether,  in  dividing  the  sacrum,  the  chisel,  saw,  or  bone- 
cutting  forceps  should  have  the  preference  seems  hardly  to 
deserve  serious  discussion,  each  surgeon  having  his  own  predi- 
lection and  doing  excellent  work  with  any  one  or  all  of  these 
instruments. 

In  taking  care  of  the  divided  rectum  the  subsequent  steps 
will  depend  upon  whether  an  amputation  or  a  resection  was  done. 
Where  high  amputation  is  to  be  performed,  the  surgeon  must 
try  sedulously  to  preserve  the  nutrient  vessels  of  the  mesentery, 
otherwise  the  entire  rectal  stump  may  mortify.  This  will  be 
found  most  difficult  in  that  part  of  the  rectum  which  adjoins 
the  flexure.  Lateral  incisions  through  the  peritoneal  attach- 
ments are  permissible,  but  cutting  into  the  mesenteric  line  itself 
will  certainly  be  followed  by  disaster.     Adequate  lateral  inci- 

*  Morestin :  "  Suites  et  Complications  des  Interventions  par  la  voie  sacrale  pour  le 
Cancer  du  Rectum.''    Gazette  des  Hopital,  1894,  p.  396. 
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sions  will  permit  the  surgeon  to  peel  up  the  gut  from  the  sacrum 
by  the  gentle  use  of  the  finger-tip.  The  higher  this  detach- 
ment of  the  gut  is  carried  up,  the  less  tension  will  have  to  be 
encountered  in  drawing  down  and  attaching  the  stump  to  the 
upper  angle  of  the  external  incision,  especially  where  portions 
of  the  sacrum  had  been  removed.  A  few  stout  silk  sutures 
passed  through  the  entire  thickness  of  the  gut  laterally  will 
serve  amply  to  anchor  the  gut  to  the  skin,  the  rest  of  the  wound 
remaining  open.  In  cases  where  the  peritoneal  cavity  was  in- 
vaded, it  is  best  to  stitch  up  carefully  the  peritoneal  wound  as- 
soon  as  possible.  Though  some  surgeons  advise  to  leave  open 
the  peritoneal  cut,  the  former  procedure  has  mostly  received  and 
deserves  preference.  The  recesses  of  the  wound  are  to  be  packed 
loosely  with  iodoform  or  absorbent  gauze,  and  the  dressings  are 
safely  held  in  place  by  a  large  diaper  rather  than  a  T-bandage, 
As  better  access  was  gained  by  the  methods  above  described 
to  the  higher  portions  of  the  rectum,  the  scope  of  amputation 
was  extended  further  and  further,  the  difficulty  of  bringing  down 
the  stump  to  the  skin  increasing  in  proportion.  The  rule  was 
to  sacrifice  the  sphincter,  even  if  it  was  healthy.  Finally,  it 
occurred  to  several  surgeons  that  it  would  be  rational  and  de- 
sirable to  preserve  the  sphincter  and  lowermost  portion  of  the 
gut,  should  they  be  healthy,  uniting  the  upper  and  lower  sec- 
tions of  the  rectum  by  stitches  analogously  applied  as  in  other 
forms  of  enterorrhaphy.  Most  of  these  first  attempts  failed 
either  completely  or  partially,  leakage  resulting  not  rarely  in 
death  by  sepsis,  or  at  least  in  the  establishment  of  very  trouble- 
some and  rebellious  sacral  fistulne.  Hochenegg's  proposition 
to  invaginate  the  stump  into  the  lower  segment  of  the  gut, 
drawing  it  out  through  the  anus  and  attaching  it  to  the  skin, 
was  gladly  accepted  as  an  improvement,  and  was  still  further 
improved  by  the  denudation  of  the  epithelial  lining  of  the  anal 
ring  within  the  sphincter.  When  practicable,  it  gave  better 
security  against  fecal  contamination  than  an  ordinary  enteror- 
rhaphy.    Lange,^  of  New  York,  endeavored  and  succeeded  in 

1  Centralblatt  fiir  Chir.,  1893,  No.  30,  page  645. 
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overcoming  the  same  difficulty  by  resorting  to  an  original 
method  of  anal  plastic.  After  resection  was  finished  by 
Kraske's  procedure  a  curved  incision  was  carried  in  front  of 
the  anus  from  one  tuberosity  of  the  ischium  to  the  other,  pene- 
trating as  far  as  the  anterior  fibres  of  the  levator  ani,  some  of 
which  were  also  divided.  Thus  a  massive  bridge-like  flap  was 
created,  having  two  broad  lateral  attachments,  and  containing 
the  lower,  that  is,  anal  segment  of  the  gut,  together  with  its 
sphincteric  apparatus.  It  was  sufficiently  movable  to  permit  a 
displacement  upward  amounting  to  two  inches,  which  went  far 
toward  facilitating  a  union  by  suture  with  the  proximal  stump 
of  the  rectum.  The  present  writer  can  testify  to  the  excellence 
of  this  procedure  from  a  personal  inspection  of  the  patient. 

Mounsell's  method  of  invagination  suture,  as  related  in  Hart- 
ley's case,  having  received  due  mention,  we  have  to  complete 
the  account  of  surgical  efforts  to  facilitate  rectal  suture  after 
resection  by  referring  to  a  case  successfully  operated  on  and 
reported  by  Marcy,^  of  Boston,  who  effected  an  end-to  end  ap- 
proximation with  Murphy's  button  after  having  excised  four 
inches  of  the  gut  Murphy"  mentions  two  additional  cases  of 
resection  of  the  rectum,  followed  by  union  effected  with  his 
button,  proposing  in  the  same  article  a  method  of  resecting 
with  the  aid  of  invagination,  similar  to  that  suggested  by  Rehn,^ 
and  previously  mentioned  by  us. 

Two  great  drawbacks  must  be  charged  against  resection  fol- 
lowed by  suture  of  the  rectum.  One  is  the  frequent  failure  of 
all  known  forms  of  suture  to  yield  primary  union  ;  the  other  is 
the  development  of  more  or  less  pronounced  stricture  corre- 
sponding to  the  line  of  suture.  Early  leakage  caused  by  incom- 
plete union  is  very  often  followed  by  sepsis,  while  unrelieved 
stricture  at  the  line  of  union  results  in  coprostasis,  ulcerative 
enteritis,  breakdown  of  the  sacral  cicatrices,  and  the  establish- 
ment of  more  or  less  troublesome  sacral  fecal  fistulas/  The 
defective    nature  of  the  prevailing  methods  of  uniting  divided 


I.Med.  Record,  June  2,  1894,  page  687.  ^  Chicago  Chir.  Review,  Feb.,  1895. 

*  Centralbl.  f.  Chir.,  1895,  No.  10.  *  Moreslin,  loc.  cit. 
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intestine  is  nowhere  more  apparent  than  in  the  rectum,  where 
even  a  moderate  constriction  by  cicatricial  deposits  will  create 
a  serious  barrier  to  the  propulsion  of  the  intestinal  contents. 
The  feces  having  become  compact  and  tenacious  by  the  time 
the  rectum  is  reached,  will  be  impeded  by  a  stricture  which  would 
readily  permit  the  transit  of  liquid  matter.  Murphy's  button, 
invagination  according  to  Mounsell  and  Hochenegg,  and  the 
usual  forms  of  end-to-end  suture  are  all  alike  open  to  the  same 
objection. 

Though  certain  surgeons  advise  closure  by  stitching  of  the 
external  wound  in  resections,  this  plan  of  after-treatment  has 
been  the  cause  of  death  too  often  to  be  called  safe.  And  in 
view  of  the  great  difficulty  of  obtaining  absolute  asepsis  in  rectal 
operations,  the  open  plan  of  after-treatment  deserves  all  the 
more  the  preference,  as  it  is  generally  reported  that  the  cutaneo- 
osteal  flaps  become  firmly  attached  to  their  normal  situs  in  those 
cases  when  the  wound  healed  by  granulation. 

Whenever  fever  develops,  a  careful  examination  of  the  wound 
and  its  recesses  should  be  made,  if  necessary  with  the  aid  of 
anaesthesia.  Very  often  the  exact  locality  of  a  retention  can  be 
accurately  determined  by  insertion  of  the  finger  into  the  gut 
and  gentle  palpation  of  the  surrounding  tissues  through  the 
rectal  wall.  Retention  unrelieved  may  easily  cause  phlegmon- 
ous extension  of  the  suppurative  process  into  the  retro- peri- 
toneal space  and  perforative  peritonitis  as  late  as  a  fortnight 
after  the  operation. 

As  to  the  management  of  defecation  we  see  a  wide  divergence 
of  opinion.  The  majority  of  authors  advise  a  free  use  of  opiates 
with  a  view  of  retarding  as  much  as  possible  the  first  evacuation 
following  operation.  Murphy  alone  advises  an  early  and  free 
use  of  laxatives  on  account  of  his  desire  of  keeping  the  vents 
of  his  button  free  from  glutting  with  solid  feces.  I  myself  have 
mostly  employed  the  opium  plan,  but  could  not  ignore  the  fact 
that  the  more  defecation  was  retarded  the  more  difficulty  was 
encountered  afterward  to  restore  a  complete  and  normal  func- 
tion By  "complete  "  a  thorough  and  single  evacuation  of  the 
lowest  portion  of  the  gut  is  meant.     If  this  is  not  secured,  solid 
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feces  will  escape  at  short  intervals  into  the  dressings,  necessitat- 
ing frequent  and  irksome  disturbance  of  the  patient. 

On  the  other  hand,  if  the  wound  be  properly  protected  by- 
packing  an  early  evacuation,  say  forty-eight  hours  after  the 
operation,  will  do  no  serious  harm,  provided  that  the  deep  pack- 
ings, safely  protecting  the  inner  recesses  of  the  wound,  be  not 
disturbed. 

The  tedious  after-treatment  will  become  much  less  irksome 
if  the  patient  is  encouraged  to  leave  the  bed  as  soon  as  possible 
and  to  begin  to  exercise  moderately.  With  a  clean  granulating 
wound,  however  large,  locomotion  and  sitting  down  are  not 
painful,  and  early  active  efforts  will  go  far  toward  preventing 
marasm  and  demoralization,  so  often  engendered  by  prolonged 
decubitus.  An  early  regulation  of  the  digestory  tract,  local 
cleanliness,  and  a  proper  hygienic  regime  are  the  main  points  of 
a  successful  after-treatment. 

2.  The  preservation  of,  or  substitutes  for,  the  sphincteric  function. 
To  preserve  the  sphincteric  apparatus  wherever  possible,  and  not 
to  interfere  with  its  nervous  supply,  by  respecting  the  integrity 
of  the  upper  three  pairs  of  the  sacral  motor  nerves,  has  become 
a  generally  accepted  principle  of  modern  surgery. 

How  to  provide  a  surrogatum  for  lost  sphincteric  action  has 
been  the  subject  of  a  number  of  more  or  less  successful  attempts. 
Willems,^  Rydygier,"  and  WitzeP  have  proposed  within  a  com- 
paratively short  period  of  time  methods  almost  identical,  and 
differing  only  in  some  unessential  details,  consisting  of  an  in- 
genious utilization  of  part  of  the  gluteus  muscle  for  the  occlu- 
sion of  the  amputated  and  otherwise  patulous  rectal  stump. 
The  essential  part  of  this  plan  is  to  make  a  short  external 
incision  a  certain  distance  away  from  the  free  margin  of  the 
gluteus  muscle,  to  perforate  this  and  to  separate  its  fibres  by 
blunt  methods  sufficiently,  permitting  the  surgeon  to  bring  out 
the  rectal  stump  through  this  musculo-cutaneous  slit,  finally 
attaching  the  edges  of  the  gut  to  those  of  the  skin  wound. 
Witzel  reported  six  successful  cases  operated  on  in  this  manner, 

1  Centralblatt  f.  Chirugie,  1893,  No.  19.  '  Ibid.,  1894,  No.  45. 

■'  Ibid.,  1894,  No. 40. 
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whereas  Willems's  and  Rydygier's  propositions  were  based 
on  cadaveric  experiments  only. 

Radically  different  is  the  procedure  advocated  by  Gersuny', 
consisting  in  simple  torsion  around  its  own  axis  of  the  extrem- 
ity of  the  rectal  stump,  followed  by  fixation  of  the  twisted  gut 
to  the  skin  by  suture.  An  elastic  resistance  to  the  pressure  of 
the  fecal  column  is  thus  generated,  sufficient  to  retain  solid 
and  liquid  matter  until  the  resistance  be  overcome  by  intra- 
abdominal pressure  exerted  by  the  patient  himself.  The 
tissues  of  the  rectal  wall  are  thrown  into  a  system  of  spiral 
folds,  resembling  the  rifling  of  a  gun.  Gersuny  himself 
published  two,  and  the  author  of  this  paper  has  observed  three 
cases,  in  which  this  method  has  yielded  excellent  success.  Two 
of  these  were  published."  Gersuny's  method  being  the  simplest, 
and  not  requiring  extra  dissection  at  the  end  of  an  in  itself 
sufficiently  bloody  and  exhausting  operation,  deserves  prefer- 
ence and  extensive  trial. 

3.  Remote  sequel(2  other  than  incontinence.  The  brevity  of  the 
time  allotted  to  me  will  not  permit  of  an  exhaustive  treatment 
of  this  most  interesting  chapter  at  the  present  time,  but  those 
who  are  interested  in  the  subject  may  find  much  worth  reading 
in  Morestin's  excellent  article  quoted  in  this  paper  before. 
Prolapse  of  the  rectum  is  one  of  the  late  sequels  of  sacral  opera- 
tions upon  the  cancerous  rectum.  A  patient  of  Ricard'^  whose 
wound  had  healed  in  three  weeks  experienced,  on  the  day  of 
her  discharge,  in  lifting  a  heavy  object,  a  sudden  rupture  of  the 
fresh  scar,  followed  by  excessive  prolapse  of  the  rectum. 
Morestin  mentions  three  other  cases  observed  by  him  among  a 
limited  number  of  patients  subjected  to  rectal  extirpation  by 
sacral  methods.  He  explicitly  states  that  prolapse  was  never 
observed  in  those  instances  where  the  wound  was  allowed  to 
heal  by  granulation,  the  explanation  being  in  the  firm  fixation 
of  the  lower  end  of  the  gut  to  the  sacrum  and  the  rest  of  the 
pelvis  by  massive  cicatricial  deposits,  and  the  impossibility  for 

'  Centralblatt  fiir  Chir  ,  1893,  No.  26.  ^  Medical  Record,  Feb.  10,  1894. 

•'  Moreston,  loc.  cit.,  p.  329. 
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invagination.  When  prolapse  existed  the  anal  orifice  was  always 
situated  on  the  posterior  aspect  of  the  tumor,  near  the  sacrum. 
Occasionally  the  mass  even  contained  small  intestine,  represent- 
ing an  anal  hernia.  The  cure  of  these  conditions  is  either  by 
amputation,  which,  however,  may  properly  be  delayed,  if  possi- 
ble, with  a  view  to  the  occurrence  of  relapse  ;  or  by  proctopexy 
or  colopexy,  that  is,  the  anchoring  by  suture  of  the  rectum  or 
colon  so  high  up  against  the  abdominal  parietes  as  to  preclude 
the  possibility  of  prolapse. 

Regarding  the  influence  exerted  by  extensive  operations 
about  the  pelvic  floor,  we  may  say,  that  Morestin  mentions  two 
well-observed  instances  of  procidentia  uteri  directly  produced 
by  Kraske's  operation. 

Sacral  fistulse  are  the  bane  of  modern  rectal  surgery.  They 
are  either  primary,  caused  by  defective  suturing  of  the  gut,  or 
secondary,  produced  by  late  ulcerative  proctitis  based  upon  the 
presence  of  stricture.  We  had  stated  before  that  resection  is 
invariably  followed  by  stricture,  no  matter  what  form  of  ap- 
proximation suture  or  Murphy's  button  or  invagination  was 
used.  This  stricture  is  usually  valvular,  either  semicircular  or 
circular,  and  appears  very  early,  as  early  as  the  fourth  week 
after  operation.  It  frequently  escapes  attention,  especially 
where  the  fecal  movements  are  influenced  by  laxatives. 
Frequent  digital  examination  of  the  site  of  the  suture  is  indis- 
pensable, and  will  lead  to  an  early  detection  of  stricture,  which, 
met  with  at  once  by  systematic  dilatation  exerted  with  a  soft 
rubber  bougie,  will  generally  yield  to  treatment  and  disappear. 
Neglected,  it  will  contract  more  and  more,  and  will  cause 
relative  coprostasis,  followed  by  inflammatory  and  ulcerative 
processes  established  just  above  the  stricture.  Infection  of  the 
subjacent  fresh  scar,  its  breakdown,  and  formation  of  a  sacral 
fistula  will  be  the  result.  These  fistulae  show  no  tendency  to 
spontaneous  closure,  and  are  a  source  of  intense  annoyance  to 
the  patient  on  account  of  the  escape  of  feces,  gas,  and  mucus 
they  readily  permit.  As  in  most  cases  their  presence  is  caused 
by  the  existence  of  stricture,  treatment  must  be  first  directed 
against  existing  strictures,  the  means  being  dilatation  by  lami- 
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naria  tents,  by  bougies,  or  if  necessary  by  linear  proctotomy, 
followed  by  the  use  of  bougies.  All  of  these  procedures  must 
be  surrounded  by  all  known  precautions  insuring  cleanliness 
and  asepsis. 

It  will  be  found  that  a  good  number  of  secondary  sacral 
fistules  will  readily  heal  shortly  after  the  elimination  of  a  rectal 
stricture,  especially  if  the  tract  be  stimulated  to  contraction  by 
caustics  or  the  thermo-cautery.  In  the  more  aggravated  cases 
plastic  operations  will  have  to  be  resorted  to  to  bring  about  a 
cure.  If  the  fistule  is  near  the  anal  aperture,  the  bridge  of 
tissue  may  be  divided  as  for  ordinary  fistula  in  ano,  the  fistulous 
tract  excised,  and  the  resulting  wound  sutured. 

In  the  presence  of  an  extensive  defect,  Kraske  has  performed, 
with  good  success,  a  complicated  plastic,  consisting  in  the 
superimposition  of  two  cutaneous  flaps,  one  turned  with  its 
epidermidal  surface  toward  the  hollow  of  the  rectum,  the  other 
serving  to  cover  the  former.  Morestin  found  that  generally  the 
rectal  mucous  membrane  extended  far  into  the  inner  segment  of 
the  fistula,  forming  an  infundibuliform  lining,  the  presence  of 
which  is  the  cause  of  the  failure  of  the  simpler  curative  meas- 
ures. He  recommends  an  operation,  tested  by  himself,  consist- 
ing in  the  dissection  of  the  constituent  tissues  of  the  fistula  so 
as  to  enable  the  surgeon  to  suture  the  m^ucous  membrane  by 
itself,  and  to  invert  the  mentioned  infundibulum,  projecting  it 
into  the  rectal  lumen.  The  tissues  intervening  between  skin 
and  the  mucous  lining  of  the  rectum  are  treated  as  a  separate 
plane,  and  are  united  by  themselves  ;  and  this  is  followed  by 
the  suture  of  the  integment. 

As  to  the  influence  of  sacro-rectal  operations  upon  parturition, 
it  will  be  interesting  to  bring  forward  Lihotsky's  case  published 
by  Hochenegg,"  in  which  a  woman,  having  been  operated  on 
for  rectal  cancer  of  sacral  section,  was  delivered  of  child  with- 
out any  complication  or  accident.  This  is  counterbalanced  by 
another,  less  fortunate,  experience  mentioned  by  Morestin.  A 
patient  of  Richelot's,  having  undergone  Kraske's  operation  for 

1   Wiener  klinische  Wochenschrift,  1889,  No.  30. 
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cancer  of  the  rectum  while  pregnant,  was  to  be  delivered  of 
child  at  the  Maternite  de  Tenon.  Parturition  was  normal,  but 
the  genital  tract  was  infected  by  fecal  matter  escaping  from  a 
sacral  fistula  which  had  come  in  contact  with  the  accoucheur's 
hand,  and  the  woman  died  of  puerperal  sepsis. 
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DISCUSSION. 


Dr.  J.  S.  Wight,  of  Brooklyn. 

When  about  twenty-nine  years  of  age  this  patient  noticed  a  lump 
just  above  the  right  nipple,  and  in  September,  1888,  this  was  removed. 
In  January,  1889,  she  came  under  my  observation,  when  I  advised 
complete  amputation  of  the  breast,  and,  although  she  declined  at  first, 
she  afterward  consented.  Two  days  thereafter  I  operated,  the  opera- 
tion taking  thirty  minutes.  Her  grandmother  at  sixty  years  of  age 
died  of  cancer,  and  her  mother  at  forty-two  years  of  age  died  of 
cancer.  This  patient  is  now  perfectly  well.  For  one  and  a  half  years 
after  operation  she  took  bromide  of  arsenic,  -^^  gr.  after  meals,  with 
occasional  intermission. 

The  next  patient  came  to  me  with  a  tumor  on  the  under  surface  of 
the  breast  where  the  breast  goes  into  the  chest.  The  cancer  was  not 
large,  and  I  removed  it  in  February,  1889.  Microscopic  sections 
were  made,  and  it  proved  to  be  hard  cancer.  I  placed  her  also  on 
bromide  of  arsenic  for  two  or  three  years.  Two  years  ago  I  removed 
some  tubercular  glands  from  the  right  axilla.  She  is  now  perfectly 
well. 

In  January,  1893,  I  was  called  in  consultation  to  see  this  patient's 
husband,  who  was  dying  with  cancer  of  the  sigmoid  flexure,  and  at 
that  time  she  showed  me  her  breast,  which  was  ulcerating.  As  she 
was  desirous  of  nursing  her  husband,  I  suggested  that  perhaps  it  might 
be  desirable  to  remove  the  cancer  for  temporary  relief.  This  I  did, 
and  for  many  months  after  this  I  placed  her  on  bromide  of  arsenic. 
At  the  present  time  she  is  perfectly  well,  but  whenever  she  feels  indis- 
posed she  takf  s  some  of  the  solution  of  bromide  of  gold  and  arsenic. 
She  is  at  present  in  good  health. 

These  three  cases  of  cancer  were  all  serious  ones. 

I  have  here  a  case  of  another  description.  In  October,  1890,  this 
boy,  then  eighteen  years  of  age,  came  into  the  hospital  with  a  broken 
right  thigh-bone,  and  at  that  time  his  legs  were  bent  directly  back- 
ward. After  I  had  repaired  his  broken  thigh-bone  he  asked  me  if  I 
could  straighten  his  legs,  and  I  told  him  that  I  would  try  one  first. 
On  January  13,  1891,  I  took  out  about  four  and  a  half  inches  of  the 
bones  of  the  leg,  with  a  very  good  result,  and  I  afterward  operated  on 
the  other  leg  with  almost  as  good  result.     I  wired  the  parts  together 
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like  wiring  a  knee-cap.  For  the  past  one  and  a  half  years  he  has 
walked  about  quite  well.  The  angular  bend  of  the  legs  at  the  junc- 
tion of  the  lower  and  middle  thirds  was  caused  by  muscular  spasm 
on  soft  bone  substance. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

Referring  to  the  paper  read  by  Dr.  Gerrish,  I  do  not  think  he  has 
laid  sufficient  stress  upon  the  post-sternal  lymphatics.  An  extensive 
and  complete  operation  seems  to  promise  better  results  than  those 
which  have  hitherto  been  obtained ;  in  some  cases  the  post-sternal 
glands  may  be  gotten  rid  of.  I  have  found  these  glands  enlarged 
more  often  where  the  growth  in  the  mammae  was  to  the  sternal  side 
of  the  nipple,  on  the  deep  surface.  You  can  go  a  certain  distance 
poststernally.  I  have  done  this  twice  within  a  very  short  time.  The 
method  of  operating  which  I  have  used  is  to  take  out  the  rib  and  car- 
tilage and  go  through  the  periosteum,  leaving  the  posterior  layer.  It 
is  possible  to  push  the  pericardium  and  the  pleura  well  back  out  of 
the  way.  I  have  seen  several  post-sternal  recurrences  after  removal 
of  mammary  carcinoma,  and  am  more  and  more  inclined  to  consider 
glands  in  the  anterior  mediastinum  as  I  do  those  in  the  axilla,  namely, 
fit  subject  for  extirpation.  Referring  to  Dr.  Conner's  paper.  The 
floor  of  the  mouth  should  be  opened  and  left  open,  and  drainage 
should  be  used  through  this  opening.  I  prefer,  when  possible,  to  divide 
the  jaw  and  wire  it  together  afterward.  I  cannot  say  that  I  have  had 
good  results  ultimately,  but  the  patients  have  had  a  period  of  rest  and 
quiet.  What  Dr.  Gerster  has  said  in  reference  to  the  operation  is, 
without  doubt,  right.  The  nature  of  cancer  we  do  not  know,  we  are 
still  waiting  on  the  laboratory.  But  it  may  be  accepted,  I  think,  that 
the  origin  of  cancer  is  local.  This  being  so,  it  extends  mainly  by  the 
lymphatics,  and,  to  cure,  the  earlier  the  operation  is  done  and  the  more 
extensively  the  channels  of  general  infection  are  taken  away  the  better 
will  be  the  results.  As  to  the  amount  to  be  taken  away,  this  must  de- 
pend upon  the  operator.  In  the  case  of  the  breast,  it  is  unquestionably 
right  to  take  everything,  not  immediately  local  only,  but  all  the  lym- 
phatics in  the  neighborhood.  1  consider  the  line  of  the  incision  a 
very  small  point,  as  each  operator  will  have  his  own  ideas;  but  I  think 
a  large  lymphatic  removal  is  very  important.  Do  what  one  will,  the 
majority  of  patients  succumb,  but  not  as  the  result  of  operative  inter- 
ference. In  164  cases  I  have  had  two  deaths,  one  due  to  sepsis,  the 
other  due  to  the  effects  of  etherization.     Now,  in  regard  to  what  is 
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meant  by  recurrence :  Recurrence,  local,  I  take  it,  means  in  the 
neighborhood  of  the  scar  as  well  as  in  the  scar.  There  are  a  certain 
number  of  women  who  live  ten  or  fifteen  years  with  cancer  of  the 
breast.  I  have  seen  a  patient  with  recurrent  general  carcinoma  a  few 
months  after  I  thought  I  had  done  a  very  excellent  operation,  and  I 
fear  such  cases  cannot  be  always  avoided. 

Dr.  McGraw,  of  Detroit. 

Time  is  so  far  advanced  that  I  wish  to  say  but  very  little.  I  agree 
with  what  has  been  already  said  by  Dr.  Tiffany;  my  experience, 
like  his,  has  been  very  bad,  and  I  have  come  to  the  conclusion  to 
operate  upon  these  cases  through  the  floor  of  the  mouth.  Generally 
when  the  surgeon  gets  his  cases  metastasis  has  already  begun  in  the 
lymph  glands.  I  used  to  combine  an  internal  with  an  external  opera- 
tion. I  now  go  deep  down  into  the  neck  and  take  away  any  glands 
that  may  be  infected,  and  I  do  not  think  that  even  this  is  enough.  I 
believe  we  must  begin  to  operate  in  a  different  way,  and  the  next  case 
I  have  I  will  operate  from  below  up,  laying  open  the  carotid  region. 
I  shall  take  away  all  glands,  however  small,  that  seem  to  be  at  all  con- 
taminated. I  think  in  proceeding  upward  from  below,  if  necessary, 
cutting  the  carotid  artery  and  tying  it,  we  can  see  any  minute  affec- 
tion of  the  muscular  tissues,  and  I  do  not  believe  that  we  shall  get 
any  good  results  until  we  operate  in  this  way.  Of  course,  this  is  aban- 
doning all  efforts  to  preserve  the  neck  without  scar,  but  you  must  get 
down  and  recognize  the  trouble  from  the  beginning,  and  you  must 
work  at  it  vigorously.  In  cancers  of  the  breast  I  must  say  I  am  aston- 
ished at  the  record  Dr.  Wight  shows.  In  all  cases,  however  young, 
we  should  always  do  away  with  the  axillary  glands  and  make  an  inci- 
sion above  the  clavicle  and  examine  the  glands  in  this  region.  As  a 
rule,  I  find  when  you  get  cases  with  a  short  history  of  trouble  you 
nearly  always  find  the  gland  enlarged  and  diseased.  There  is  one 
thing  more  that  we  might  do  in  some  of  these  cases.  You  sometimes 
get  a  case  of  cancer  of  the  breast  in  which  the  axillary  glands  are 
affected,  following  along  the  bloodvessels  encircling  them  and  the 
nerves,  and  the  disease  is  sometimes  incorporated  in  the  sheaths  of  the 
nerves  and  bloodvessels.  It  seems  to  me  in  these  cases  that  if  we  find 
on  examination  that  the  disease  is  limited  to  the  axillary  glands,  we 
might  get  a  good  result  by  amputation  of  the  arm,  so  that  we  could 
cut  away  the  glands  in  the  clavicular  region. 

Am  Surg  7 
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Dr.  Christian  Fenger. 

In  operating  for  malignant  tumors  of  the  posterior  half  of  the 
tongue,  and  especially  of  the  pharynx,  the  question  of  the  use  of  the 
tampon-canula  arises.  I  do  not  wish  to  discuss  the  scope  of  the  oper- 
ations in  which  the  tampon-canula  should  be  used,  for  this  varies  with 
the  opinion  of  the  individual  operator ;  I  desire,  however,  to  show  the 
tampon-canula  as  I  have  employed  it  in  operations  in  which  I  deemed 
it  advisable. 

I  use  either  the  Trendelenburg  canula  with  the  rubber  balloon  or 
Hahn's  sponge  canula.  I  have  found  it  convenient  and  even  impor- 
tant to  use  Trendelenburg's  canula,  not  exactly  as  it  is  found  in  the  in- 
strument stores,  but  with  certain  modifications.  I  found  that  the  ordi- 
nary'condom  rubber  of  which  the  balloon  surrounding  the  tampon  canula 
was  made  was  too  weak,  so  that  it  would  very  often  burst  as  soon  as  the 
canula  was  inserted.  I  therefore  substituted,  as  in  the  canula  exhib- 
ited here,  a  sac  of  much  heavier  rubber  similar  to  that  used  in  a  col- 
peurynter.  I  have  found  it  desirable  to  test  the  air-tightness  of  the 
attachment  of  this  rubber  to  the  canula  prior  to  operation  by  putting 
the  inflated  canula  in  water  and  seeing  whether  any  air- bubbles  escape 
at  the  place  of  attachment.  When  the  canula  can  be  left  immersed 
in  water  for  twelve  hours  without  any  escape  of  air,  it  is  safe  to  use  in 
the  trachea. 

But  even  rubber  of  this  thickness  and  well  attached  has  sometimes 
been  found  to  be  useless;  in  one  operation  of  this  kind  the  rubber 
burst  after  the  insertion  of  the  tampon-canula.  I  then  inserted  another 
tampon-canula,  but  after  filling  the  balloon  obstruction  occurred,  so 
that  no  air  could  pass  out  from  the  lungs.  After  letting  out  the  air  from 
the  balloon  and  removing  the  canula  from  the  trachea,  I  found  that 
the  cause  of  the  obstruction  was  that  the  lower  end  of  the  inflated 
balloon  would  slide  down  over  the  lower  end  of  the  canula  so  as  to 
obstruct  its  opening.  I  finally  inserted  a  Hahn's  sponge  canula,  with 
which  the  operation  was  finished. 

This  experience  demonstrated  to  me  the  necessity  of  having  more 
than  one  tampon-canula  prepared  and  ready  for  an  operation  of  this 
kind,  since  during  the  operation  there  is  no  time  to  repair  or  put  the 
canula  in  order. 

I  have  also  found  that  the  small  rubber  balloon  in  Trendelenburg's 
canula  is  insufficient  for  the  inflation  of  the  tampon  balloon.  I  have 
therefore  substituted  a  large  balloon  similar  to  those  in  the  ordinary 
small  perfume  atomizer. 
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While  on  the  subject  of  canulas,  I  wish  to  call  attention  to  a  modi- 
fication which  I  have  found  useful  in  Konig's  long,  flexible  canula, 
used  for  stenosis  or  compression  of  the  lower  half  of  the  trachea,  as, 
for  instance,  in  goitre  in  this  locality.  I  have  used  this  canula  in  one 
case  in  a  trachea  compressed  by  an  aneurism  of  the  innominate  artery. 
Konig's  "  kropfcanula,"  as  you  will  remember,  is  single,  and  when 
obstructed  by  mucus  it  must  be  entirely  removed  in  order  to  be 
cleaned.  The  obvious  inconvenience  of  this  procedure  caused  me  to 
have  constructed  a  short  outer  canula,  like  the  ordinary  canulas  used 
for  stenosis  of  the  larynx ;  this  canula  to  remain  in  the  wound  while 
the  inner  long,  flexible  canula  is  removed  to  be  cleaned. 

I  would  also  like  to  speak  about  one  or  two  matters  in  connection 
with  carcinomas  of  the  floor  of  the  mouth  and  the  base  of  the  tongue. 
When  the  whole  of  the  floor  of  the  mouth  from  the  chin  to  the  epi- 
glottis is  lost,  with  or  without  the  removal  of  the  middle  portion  of 
the  inferior  maxilla,  a  large,  open  wound  surface  remains  which  can- 
not be  covered  with  skin  or  mucosa.  This  wound  surface  is  ordinarily 
packed  with  iodoform  gauze,  to  prevent  infection  until  a  protecting 
layer  of  granulation  tissue  has  formed.  There  are  two  reasons  why 
this  method  of  treating  open  wounds  of  this  nature  is  imperfect :  First, 
the  protection  against  infection  is  insufficient ;  and,  second,  if  the 
patient  does  not  die  from  infection,  the  cicatricial  tissue  at  the  place 
of  the  former  floor  of  the  mouth  forms  an  immovable  retracting  mass 
which  prevents  movements  of  the  surrounding  organs,  the  epiglottis 
and  hyoid  bone  during  speech  and  deglutition,  and  thereby  renders 
these  functions,  already  greatly  impaired  by  the  operation,  still  more 
defective. 

It  is  possible  to  improve  both  the  immediate  and  the  remote  condi- 
tions of  these  patients  by  a  plastic  operation,  using  flaps  of  skin  from 
the  neck  to  cover  the  floor  of  the  mouth.  My  attention  was  called  to 
the  subject  a  few  years  ago  by  a  paper  by  Professor  Bardenheuer,  of 
Cologne,  which  appeared  in  Langenbeck's  Archiv.  To  illustrate  the 
method  I  will  describe  one  of  the  cases  in  which  I  have  operated 
with  the  aid  of  the  following  diagrams.  The  patient  was  a  middle- 
aged  man  who  had  carcinoma  of  the  floor  of  the  mouth,  extend- 
ing forward  into  the  maxilla  and  backward  into  the  base  of  the 
tongue.  The  middle  portion  of  the  maxilla,  with  the  entire  floor  of 
the  mouth,  the  submaxillary  salivary  glands,  and  the  anterior  three- 
fourths  of  the  tongue  were  removed,  leaving  only  a  small  rim  of 
mucous  membrane  and  tongue-tissue  anterior  to  the  epiglottis. 
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To  cover  this  loss  of  substance  a  flap  of  skin  about  lo  centimetres 
long  and  4  to  5  centimetres  broad  was  loosened  from  the  anterior 
surface  of  the  neck  down  over  the  clavicle,  inverted  on  the  floor  of 
the  mouth  and  attached  to  the  mucosa  of  the  divided  arches  of  the 
palate  and  the  small  remnant  of  the  base  of  the  tongue.  The  divided 
lower  lip  was  united  over  the  flap,  the  connecting  base  of  which  was 
detached  a  month  later.  In  this  manner  a  movable  floor  for  the 
mouth  was  obtained  which  permits  the  patient  to  eat  without  much 
difiiculty,  and  to  talk  so  that  he  can  be  reasonably  well  understood. 
The  skin  in  this  territory  is  moist,  supple,  and  whitish.  As  a  portion 
of  the  skin  taken  fell  inside  the  line  of  the  beard,  a  tuft  of  long  hairs 
grow  therefrom  into  the  mouth  but  apparently  without  inconvenience 
to  the  patient. 

As  will  be  seen  from  the  drawing,  a  twisted  loop  of  silver  wire  comes 
out  from  each  border  of  the  divided  maxilla,  I  have  found  this  loop 
convenient  during  the  after-treatment  by  having  it  pass  out  through 
an  opening  in  the  dressings,  as  the  sinking  back  of  the  epiglottis  and 
hyoid  bone,  and  consequent  suffocation,  may  thereby  be  prevented. 
The  loops  may  be  removed  when  the  patient  has  become  so  accus- 
tomed to  the  new  condition  of  aff'airs  that  respiration  and  deglutition 
are  not  impeded.  In  this  case  no  relapse  had  occurred  when  the 
patient  was  last  seen,  two  years  and  a  half  after  the  operation. 

By  a  plastic  operation  of  this  kind  the  entire  wound  surface  can  be 
covered  so  as  to  exclude  it  from  the  infective  secretions  of  the  mouth 
and  pharynx,  and  so  as  to  leave  no  open  wound  space  to  be  packed 
with  iodoform  gauze.  Strips  of  iodoform  gauze  are  inserted  in  the 
corners  of  the  wound  for  surface  drainage  only,  not  as  a  protection 
for  uncovered  surfaces. 

Dr.  W.  H.  Carmalt,  of  New  Haven. 

The  great  advantage  of  tracheotomy  in  this  operation  is  in  the 
after-treatment.  Most  cases  which  die  as  the  result  of  the  operation 
die  from  some  form  of  septic  pneumonia  caused  by  the  inhalation  of 
the  products  of  decomposition  as  the  inspired  air  passes  over  the 
wound.  If,  therefore,  we  give  them  another  and  a  clean  track  through 
the  tracheotomy  canula  we  relieve  them  of  their  greatest  danger.  It 
is  a  very  important Tactor  in  the  problem,  and  should  always  be  done. 

Dr.  J.  Collins  Warren,  of  Boston. 

I  will  show  you  a  specimen  that  I  removed  from  a  rib  in  a  case 
which  I  considered  a  complete  operation,  as  I  continued  my  dissection 
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down  to  the  margin  of  the  rib,  exposed  the  cervical  region,  and  took 
out  the  rib  and  glands  in  one  continuous  mass.  In  this  particular  case 
there  was  no  involvement  of  glands ;  but  this  is  only  true  in  a  cer- 
tain number  of  these  cases.  We  cannot  always  tell  whether  or  not 
the  glands  are  involved.  I  had  no  more  difficulty  here  than  in  an 
ordinary  case  of  cancer  of  the  rib,  and  it  seemed  to  me  that  we  should 
explore  the  region  in  every  case.  In  regard  to  what  has  been  said 
about  the  tongue,  I  believe  that  Whitehead's  operation  is  incomplete. 
I  consider  that  the  operation  should  include  resection  of  the  jaw  and 
the  removal  of  at  least  half  if  not  the  whole  tongue.  I  have  made  an 
investigation  in  such  of  my  cases  as  I  could  get  information  from, 
upon  whom  I  had  done  a  complete  operation.  I  have  disregarded  all 
the  cases  operated  on  previous  to  1880,  as  these  were  based  upon  the 
old,  incomplete  method,  and  I  have  not  been  able  to  obtain  the  his- 
tories of  quite  a  number  of  them.  I  have  done  so,  however,  in  about 
forty  or  fifty  cases,  with  the  following  results :  With  regard  to  the 
danger  of  the  operation,  I  found  there  were  two  deaths  out  of  about 
eighty  cases,  one  of  which  was  due  to  erysipelas,  and  the  other  was  a 
case  of  kidney  failure.  I  find  that  out  of  about  twenty-nine  cases  of 
from  three  to  ten  years  ago,  there  were  eight  recoveries,  which  is  a 
percentage  of  37  per  cent.  Of  course,  I  do  not  presume  to  present 
that  percentage  without  a  careful  analysis  of  each  one  of  the  cases, 
some  of  which  were  typical  cancers,  and  have  been  permatiently  cured 
by  the  operation.  With  regard  to  the  operation  on  the  breast,  I  begin 
with  the  dissection  of  the  axilla  in  every  case,  and  I  have  found  glands 
where  I  had  not  expected  them.  My  operation  now  covers  the  re- 
moval of  both  pectorals  and  a  careful  dissection  of  the  axillary  vessels. 
I  make  an  incision  up  to  the  clavicle,  and  in  two  cases  the  clavicle 
was  resected  so  as  to  explore  the  supra-clavicular  region.  But  I  did 
not  find  that  I  could  get  a  better  view  of  this  region  that  way.  I 
found  that  I  could  do  as  well  by  going  above  and  below  the  clavicle 
with  my  finger.  My  incision  is  the  ordinary  one,  with  another  at 
right  angles  to  it,  which  goes  through  the  clavicular  portion  of  the 
pectoral,  thus  enabling  me  to  see  everything  necessary.  This  also 
gives  me  an  opportunity  of  deciding  as  to  the  necessity  of  prolonging 
the  incision,  and  I  usually  do  so  in  every  case.  In  one  case  I  found 
no  infected  glands  in  that  region. 

Dr.  Arpad  G.  Gerster.     I  do  not  wish  to  take  up  the  time  of  the 
Association,  but  I  wish  to  express  my  gratification  to  find  that  my 
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method  of  operating  seems  to  be  considered  the  proper  way.  Twelve 
years  ago  I  read  a  paper  before  the  New  York  Surgical  Society,  pub- 
lished in  the  New  York  A€e die al  Journal,  wherein  I  recommended  the 
attacking  of  tumors  of  the  breast  in  the  manner  now  brought  forward 
by  Dr.  McGraw.  The  axillary  contents  were  to  be  first  dissected  out 
in  one  mass,  then  the  breast  proper,  together  with  the  intervening 
lymphatics  were  to  be  separated  from  the  thorax,  the  whole  diseased 
or  suspected  complex  of  tissues  to  be  removed  in  one  coherent  mass. 
The  method  is  rational,  as  I  have  abundantly  demonstrated,  perfectly 
feasible  and  free  from  serious  technical  objections. 
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I  SHALL  ask  the  indulgence  of  the  Association,  if  in  the  paper 
I  am  about  to  read  I  seem  to  go  a  little  beyond  the  exact  limi- 
tation of  the  title.     I  have  divided  it  into — 

(i)  a  Theoretical,  (2)  a  Clinical,  and  (3)  an  Experimental  por- 
tion. 

I  shall  consider  in  part  first  a  theory  of  causation  which, 
though  I  must  admit  it  to  be  vague,  has  seemed  to  help  me  to 
an  understanding  both  of  the  results  of  the  operation  and  of 
some  of  the  clinical  features  of  the  growths. 

The  second  part  contains  a  review  of  some  illustrative  cases; 
a  summary  of  a  considerable  number  (in  in  all);  and  a  con- 
sideration of  the  objections  thus  far  urged  against  the  operation 
and  of  its  relative  merits  and  future  prospects. 

In  the  third  portion  I  have  given  the  experimental  and  other 
evidence  in  regard  to  the  value  of — (a)  Unilateral  castration  ;  {d) 
Ligation  of  the  vas ;  (c)  Ligation  of  the  spermatic  and  deferen- 
tial arteries;  (d)  Ligation  of  the  entire  cord. 

Part  I. 

When  in  1893  I  read  a  paper  before  this  Association  on  the 
'  Surgery  of  the  Hypertrophied  Prostate,"  I  went  at  some  length 
into  the  theories  of  causation.  That  of  Guyon,  that  the  disease 
is  only  part  of  a  constitutional  condition  peculiar  to  advancing 

1  For  tabulated  cases  of  this  paper  see  Annals  of  Surgery,  July,  1895. 
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years  and  characterized  by  arterial  sclerosis,  etc.,  and  that  of 
Harrison,  that  the  growth  is  compensatory  in  its  character,  and 
secondary  to  certain  bladder  changes  seem  untenable  in  the  light 
of  the  information  we  now  have.  It  may  be  admitted  at  once 
that  we  can  demonstrate  nothing  whatever  as  to  the  essential 
cause  of  senile  enlargement  of  the  prostate.  There  seems  some 
reason  to  believe  that  it  is  favored  by  prolonged  ungratified 
sexual  excitement ;  but  as  there  can  be  no  doubt  that  it  tends  to 
bring  about  undue  sexual  excitability,  it  is  obvious  that  the  re- 
lationship of  cause  and  effect  can  readily  be  transposed.  The 
same  remark  applies  to  the  observation  of  Mr.  Buckston  Browne, 
who  thinks  he  has  noticed  enlargement  of  the  prostate  in  an 
unusual  proportion  of  cases  among  men  who  had  contracted 
seond  marriages  late  in  life.  It  is  at  least  an  open  question 
whether  such  marriages  are  the  cause  or  the  effect  of  the  hyper- 
trophy. 

The  close  relationship  between  the  testicles  and  the  accessory 
sexual  glands — the  prostate,  Cowper's  glands,  and  the  seminal 
vesicles — naturally  leads  to  speculation  as  to  a  possible  connec- 
tion of  the  overgrowth  with  testicular  changes  coming  on  with 
advancing  years.  The  testicles,  whose  highest  and  most  special- 
ized function  is  to  produce  spermatozoa  for  the  propagation  of 
the  species,  seem,  like  the  thyroid,  to  exert  a  widespread  influ- 
ence over  general  nutrition  and  development.  This  is  also  true 
of  the  ovaries.  "  In  man,  as  in  the  rest  of  the  vertebrate  ani- 
mals, the  male  and  female  organs  in  the  original  state  of  the 
germ  are  entirely  the  same,  and  the  differences  of  the  two  sexes 
only  gradually  arise  in  the  course  of  embryonic  development  (in 
man,  in  the  ninth  week  of  embryonic  life),  by  one  and  the  same 
gland  developing :  in  the  female  as  the  ovary,  and  in  the  man  as 
the  testicle.  Every  change  of  the  female  ovary,  therefore,  has 
a  no  less  important  reaction  upon  the  whole  female  organism 
than  every  change  of  the  testicle  has  upon  the  male  organ- 
ism."^ The  removal  of  either  testicles  or  ovaries  in  early  life 
usually  changes  profoundly  all  the  characteristics — physical  and 

1  Haeckel,  The  History  of  Creation,  vol.  i,  p.  244. 
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mental — of  the  individual.  There  is,  however,  abundant  evi- 
dence^ to  show  that  the  testicles  may  lose,  or  may  never  have 
had,  the  sperm-producing  power  and  still  possess  the  quality 
which  enables  them  to  hold  the  organism  in  its  normal  groove 
and  to  invest  it  with  the  full  attributes  of  masculinity.  When 
both  testes  fail  in  their  descent  they  are  incapable  of  producing 
spermatozoa,  and  in  consequence  the  person  is  sterile.  This 
has  been  shown  by  Hunter,  Astley  Cooper,  Curling,  Griffiths, 
and  others,  and  is  undoubtedly  the  rule,  although  there  are  occa- 
sional exceptions.  In  spite,  however,  of  the  imperfection  of  the 
organs,  such  a  person  acquires  all  the  external  bodily  character- 
istics of  the  male,  and  is  in  all  respects,  except  in  the  power  of 
procreating,  like  an  ordinary  man.^  It  is  not  known  whether 
this  influence  is  exerted  through  a  chemical  product  or  not,  but 
the  fact  that  some  indubitable  effects  are  produced  on  the  whole 
system  by  the  injection  of  watery  extracts  of  the  testicles  would 
seem  to  favor  this  idea.  "  The  function  of  the  testes  is,  there- 
fore, clearly  twofold,  viz.,  (i)  to  control  and  determine  the  devel- 
opment of  the  characteristics  of  the  male  sex,  and  (2)  to  produce 
spermatozoa  for  the  reproduction  of  the  species.  These  two 
functions  are  usually  exercised  together,  but  that  the  former 
may  be  exercised  when  the  latter  fails  seems  to  indicate  that  the 
production  of  spermatozoa  is  the  more  specialized  property  and 
attained  with  more  difficulty.  In  what  manner  is  this  sexual 
effect  of  the  testes  upon  the  body  produced  ?  Is  it  through  the 
medium  of  the  nervous  system  as  an  ordinary  reflex,  or  is  it 
through  the  medium  of  some  substance  produced  by  the  seminal 
cells  (whether  they  form  spermatozoa  or  not)  and  absorbed  into 
the  system,  which  by  influencing  the  nerve-centres  or  in  some 
other  way  controls  growth  and  nutrition  ?  Brown-S6quard  tried 
upon  himself,  when  he  was  seventy-two  years  of  age,  the  effect 
of  the  subcutaneous  injection  of  a  watery  extract  of  the  testes 
of  a  vigorous  dog  two  or  three  years  of  age,  and  relates  that 
after  five  daily  injections  he  lost  his  feebleness,  felt  many  years 
younger  and  was  capable  of  doing  more  work.     The  testicle 

^  Curling,  4th  ed.,  p.  14.  2  Griffiths,  The  Lancet,  March  30,  1895. 
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extract  has  since  been  used  in  various  diseased  conditions,  chiefly 
those  associated  with  nervous  debility,  but  with  only  temporary 
results.  During  the  last  few  years  a  watery  extract  of  the  thy- 
roid gland  has  been  administered  with  signal  success  in  myxoe- 
dema,  in  which  disease  the  thyroid  gland  atrophies  and  ultimately 
disappears.  The  disease  myxoedema  arises  from  the  want  of  the 
influence  of  some  unknown  substance,  which  the  thyroid  gland, 
as  is  supposed,  elaborates  upon  the  nutrition  centres  of  the 
central  nervous  system.  It  may  be  that  the  testis  in  like  manner 
elaborates,  irrespective  of  its  spermatic  secretion,  some  chemical 
substance,  which  by  a  similar  influence  not  only  controls  the 
growth  and  development  of  the  body  at  puberty,  but  maintains 
the  manly  characters  then  acquired  throughout  life."^  Cabot 
has  tried  the  injection  of  testiculin  in  mania  following  castration 
in  one  case,  with  improvementof  symptoms,  whether /^i'//w<;  or 
propter  hoc  cannot  be  determined.  Whatever  its  mode  of  action, 
however,  it  is  probable  that  the  need  for  this  occult  property  of 
the  sexual  glands  would  begin  to  disappear  after  their  essential 
purpose  had  been  subserved — /.  e.,  after  full  adult  life  had  been 
reached,  and  the  individual  was  cast  in  the  mould  intended  by 
Nature.  This  need  abrogated  there  would  yet  remain  the  func- 
tion common  to  both  sexes,  that  of  producing  cells  endowed 
with  the  property  of  perpetuating  the  species.  The  testicle  and 
the  prostate  would  thus  at  this  time  have  a  closer  physiological 
resemblance  to  the  ovaries  and  uterus  than  at  any  other  period 
of  life.  Both  ovary  and  testicle  would  still  possess  the  power  of 
propagation,  and  with  it  a  marked  effect  upon  all  the  accessory 
sexual  organs,  while  at  the  same  time  the  necessity  for  a  certain 
controlling  influence  would  have  been  removed,  and  larger  oppor- 
tunity afforded  for  aberration  in  the  growth  and  structure  of  the 
tissues  involved.  This  may  especially  be  the  case,  as  with  the 
cessation  of  the  necessity  for  the  exercise  of  this  function  (or  for 
the  evolution  of  the  hypothetical  product  in  question)  the  activity 
of  the  testicle  does  not  cease.  The  organ  (that  it  may  be  able 
to  perform  the  other  half  of  its  work — the  generation  of  sperma- 

1  Griffiths,  loc.cit. 
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tozoa)  is  still  preserved  from  atrophy.  Nothing  in  the  little  we 
know  of  the  origin  of  the  so-called  benign  growth  in  the  body- 
contradicts  the  theory  that  the  overgrowth  of  normal  structures 
may  be  favored  or  hindered  by  changes  in  the  nervous  and  vas- 
cular supply  of  the  region.  The  disappearance  of  the  necessity 
for  a  given  product  without  the  coincident  disappearance  of  the 
vital  energy  which  was  expended  in  producing  it  might  conceiv- 
ably result  in  hypertrophy  of  organs  intimately  associated  with 
those  which  were  the  source  of  supply. 

The  general  law  of  correlation  between  the  sexual  organs  and 
other  parts  of  the  body  extends  throughout  the  whole  realm 
of  organic  life.  "  If  one  wishes  to  obtain  an  abundance  of  fruit 
from  a  garden  plant,  the  growth  of  the  leaves  is  curtailed  by 
cuting  off  some  of  them.  If,  on  the  other  hand,  an  ornamental 
plant  with  a  luxuriance  of  large  and  beautiful  leaves  is  desired, 
then  the  development  of  the  blossoms  and  fruit  is  prevented  by 
cutting  off  the  flower  buds.'"  This  principle,  called  by  Goethe 
that  of  "compensation  of  development,"  which  is  thus  used 
practically  to  secure  the  increased  growth  of  one  system  of 
organs  at  the  cost  of  another,  may  apply  equally  to  different 
organs  of  the  same  system.  Griffiths"  says,  "  the  whole  genital 
system  is  an  apparatus  the  potentiality  of  which  mainly  depends 
upon  the  integrity  of  the  testicles,  one  or  both  ;  they  control  the 
extent  to  which  the  remainder  of  the  sexual  apparatus  grows,  the 
growth  of  the  vas  deferens  no  less  than  that  of  the  prostate  and 
other  accessory  sexual  glands.  I  make  this  statement  because 
in  observations  upon  castrated  animals  I  have  found  that  the 
testicle  exerts  such  an  influence  upon  the  growth  of  the  other 
parts  of  the  sexual  apparatus." 

The  theory  of  tumor  formation,  recently  advanced  by  Roger 
Williams,'^  has  a  more  or  less  direct  bearing  upon  this  question. 
He  says  that  in  the  genesis  of  neoplasms,  as  in  the  genesis  of 
other  organic  structures,  we  must  take  into  consideration  two 
factors — the  cells  whence  they  originate  and  the  force  that  regu- 
lates the  cellular  activities.     He  believes  with  Spencer  that  every 

1  Haeckel,  op.  cit,  p.  245.  ^  Op.  cit.  '  Diseases  of  the  Breast,  p.  138. 
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component  cell  of  the  multicellular  organism  has  the  inherent 
power  of  developing  itself  into  the  form  of  the  parent  organism; 
that  the  enormous  reproductive  powers  of  the  somatic  cells  have 
not  been  fully  realized  by  pathologists ;  and  that  these  powers 
are  only  held  or  restrained  in  the  normal  individual  by  a 
"  force  "  which  regulates  the  growth  and  development  of  the 
tissues  and  organs  in  relation  to  each  other  and  to  the  organism 
as  a  whole.  He  believes  further,  that  the  essence  of  the  neo- 
plastic process  is  that  certain  cells  of  the  affected  part  grow  and 
multiply  more  rapidly  than  their  congeners,  and  adds,  "  I  ex- 
plain this  rejuvenescence  as  due  to  failure  of  the  integrative  force 
that  normally  restrains  their  activities  within  proper  limits. 
Under  these  circumstances,  whenever  there  is  a  sufficient  supply 
of  nutritive  materials,  capable  of  being  uilized  for  growth  by  the 
cells  of  the  parts,  there  a  neoplasm  will  arise,  that  is  to  say,  the 
abnormally  emancipated  cells  will  there  grow  and  multiply  more 
or  less  independently,  regardless  of  the  requirements  of  the  ad~ 
jacent  tissues  and  of  the  organism  as  a  whole. 

If  there  is  any  truth  in  my  theory,  such  a  modification  of  the 
natural  ovarian  and  testicular  functions  as  I  have  suggested 
would,  so  far  as  the  development  of  uterine  and  prostatic  over- 
growths was  concerned,  be  equivalent  to  a  failure  of  the  general 
restraining  force.  It  is  not  demonstrable,  and  may  be  regarded 
as  not  reasonable,  but  I  have  thought  that  its  provisional  accept- 
ance might  serve  as  a  step  toward  the  understanding  of  the 
essential  etiology  of  these  tumors,  which,  on  account  of  their 
enormous  frequency  and  serious  consequences,  have  a  practical 
importance  that  I  hope  may  give  even  such  metaphysical  specu- 
lations as  to  their  causation  a  certain  amount  of  interest.  The 
persistence  of  what  might  be  called  unexpended  energy  during 
the  ovule-  and  sperm-producing  life  of  the  ovaries  and  testicles 
respectively  might  thus  offer  a  reasonable  explanation  of  the 
overgrowths  in  question,  while  the  final  atrophy  of  the  former 
organs  would  similarly  be  accompanied  in  many  cases  by  such 
a  withdrawal  of  nervous  and  vascular  supply  as  to  prevent  the 
occurrence  of  hypertrophies,  or  even  to  cause  their  disappear- 
ance if  they  have  already  formed.     That  this  is  the  case  as  re- 
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gards  uterine  fibromyomata  is  a  fact  which  clinical  experience 
abundantly  demonstrates.  I  have  endeavored  to  show'  that  there 
is  reason  for  believing  that  it  is  equally  true  of  prostatic  over- 
growth. Unfortunately,  what  may  be  called  the  accidental  con- 
comitants of  the  condition — accidentalin  the  sense  of  being  due 
to  anatomical  propinquity — the  vesical  and  renal  changes  usually 
cause  death  in  those  subjects  whose  advanced  years  might  of 
themselves,  through  sexual  failure,  prove  curative.  An  exami- 
nation of  Messer's  tables,  founded  on  a  dissecton  of  100  pros- 
tates in  men  over  sixty  years  of  age,  discloses  one  interesting 
fact  in  this  connection.  Assuming  arbitrarily  that  eighty  may 
be  taken  as  the  age  at  which,  in  the  greater  majority  of  men,  the 
sexual  life  is  absolutely  and  finally  ended,  we  find  that  among 
those  subjects  whose  prostates  weighed  over  six  drachms,  the 
percentage  of  octogenerians  or  their  elders  was  only  22.8,  while 
among  those  whose  prostates  weighed  less  than  six  drachms, 
many  of  them  less  than  normal,  the  percentage  was  35.3,  more 
than  half  again  as  great. 

This  is  not  only  confirmatory  of  Desnos's  observation,  that 
after  a  certain  period  of  life  the  frequency  of  notable  hyper- 
trophy diminishes,  but  it  suggests  the  possibility  that  in  many 
of  these  cases  physiological  atrophy  had  already  begun.  The 
subjects  were  not  selected  from  among  patients,  but  just  as  they 
happened  to  come  within  reach  of  the  investigator.  The  un- 
certainty as  to  the  exact  duration  of  sexual  life  in  the  male  also 
weakens  the  force  of  the  statement  that  the  condition  does  not 
manifest  itself  until  after  the  period  of  life  when  it  should  occur 
if  it  were  truly  homologous  with  the  uterine  growth.  In  addition, 
it  may  be  said  that  there  is  accumulating  evidence  that  prostatic 
hypertrophy  begins  much  more  frequently  than  was  formerly 
supposed  during  middle  life,  and  that  the  statistics  on  which  we 
have  been  accustomed  to  rely,  based  on  museum  specimens  and 
on  the  experience  of  surgeons  to  whom  the  patients  apply  only 
when  distinctive  subjective  symptoms  have  developed,  are,  to  an 
extent,  unreliable.'^ 

1  Annals  of  Surgery,  August,  1893.  ^  Annals  of  Surgery,  August,  1893. 
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In  some  of  the  cases  which  I  shall  presently  summarize, 
living  spermatozoa  could  not  be  found  in  the  testicles  at  the 
time  of  removal,  and  yet  the  effect  upon  the  prostate  was  as 
marked  as  in  most  of  the  others.  If  the  theory  which  I  have 
just  advanced  is  the  correct  one,  such  cases  indicate  the  persist- 
ence but  perversion  of  part  of  the  twofold  function  of  the  testes 
after  the  reproductive  factor  had  vanished.  If  the  assertion  that 
ovulation  and  menstruation  are  more  independent  of  each  other 
than  has  hitherto  been  believed'  be  correct,  we  have  a  similar 
explanation  of  some  of  the  anomalous  cases  of  uterine  fibroids 
which  have  remained,  or,  more  rarely,  developed  after  what  was 
a  menopause,  but  possibly  not  a  true  climacteric. 

It  was  the  apparent  analogy  between  the  uterine  and  prostatic 
growths  which  led  me  to  the  investigation  that  resulted  in  my 
suggesting  this  operation  to  the  profession.  This  analogy,  as 
it  is  part  of  the  present  argument  (Velpeau,  Thompson,  White), 
may  be  briefly  restated  as  follows:  The  prostatic  vesicle  is  the 
analogue  of  the  sinus  genitalis  in  the  female — the  uterine  and 
vaginal  cavities ;  the  structure  of  the  prostate  and  that  of  the 
uterus  are  strikingly  similar,  and  would  be  almost  identical  if 
the  tubular  glands  found  in  the  inner  walls  of  the  uterus  were 
prolonged  into  its  substance;  the  histology  of  the  growths, 
from  small  encapsulated  tumors  easily  shelled  out,  or  polypoid 
growths  intimately  connected  with  the  uterus  or  prostate,  up  to 
the  enormous  growths  which  far  exceed  the  original  bulk  of  the 
organ  itself,  are  identical ;  or  there  may  be  in  either  case  a 
general  hypertrophic  enlargement  affecting  the  whole  organ ; 
lastly,  these  disturbances  occur  at  about  the  same  time  in  the 
sexual  life  of  the  two  sexes — that  is,  during  the  latter  half  of 
the  reproductive  period.  This  ends  sooner  in  the  female  than 
in  the  male,  and  accordingly  we  find  the  growths  appearing  in 
the  former  at  a  somewhat  earlier  age. 

This  analogy  is  said  by  the  embryologists  to  be  without 
foundation  as  regards  any  true  homology  between  the  prostate 
and  the   uterus.     The  clinical   resemblances   between   the  two 

'  American  Text- Book  of  Gynaecology,  p.  95. 
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forms  of  overgrowth  are,  however,  none  the  less  striking,  and 
it  may  now  be  said  that  the  results  of  castration  in  such  cases 
are  equally  similar  and  remarkable  in  both  sexes.  I  am  quite 
willing  to  accept  Moullin's  way  of  putting  it:  "Enlargement 
of  the  prostate  bears  the  same  relation  to  the  testes  that  fibroid 
disease  of  the  uterus  does  to  the  ovaries.  But  the  fact  that 
they  bear  the  same  relation  to  two  different  organs  is  no  proof 
that  they  bear  any  relation  to  each  other."  I  must  add,  how- 
ever, that  even  although  the  prostate  is  not  the  absolute  homo- 
logue  of  the  uterus,  as  it  contains  and  encircles  the  cavity,  which 
it  is  said  to  be — /.  e.,  the  utricle  or  "prostatic  vesicle  " — the  rela- 
tionship between  the  two  is  remarkably  close.  So,  too,  although 
the  uterine  growths  begin  as  fibromyomata  and  the  prostatic  as 
adenomata  or  adeno-fibromata,  the  difference  merely  corresponds 
with  the  differences  in  structure  of  the  two  organs,  the  prostate 
containing  normally  more  glandular  tissue  than  the  uterus. 

Pitfield  Mitchell'  believes  the  frequency  of  fibrous  epithelial 
and  fatty  growths,  as  compared  with  growths  of  more  highly 
specialized  tissues,  to  be  due  to  "that  inverse  relation  between 
reproduction  and  specialization  seen  throughout  the  whole 
organic  kingdom.  It  has  been  established  as  one  of  the  laws 
of  reproduction  that  whatever  energy  is  used  up  for  increase  of 
mass,  for  increase  of  structure,  and  for  functional  work,  is  so 
much  deducted  from  the  energy  that  might  be  available  for  pro- 
ductive processes.  So  that  the  relative  scarcity  of  myoma  and 
neuroma  is  in  consonance  with  the  fact  that  reproductive  power 
tends  to  diminish  as  specialization  or  structural  complexity  in- 
creases. The  indications  of  this  law,  both  in  the  animal  and 
vegetable  worlds,  are  unmistakable.  Nevertheless  the  evidence 
of  it  is  almost  inextricably  entangled  as  the  generalization  ap- 
plies to  neoplasia.  For,  taking  the  organism  as  a  whole,  we  see 
in  the  case  of  myoma  that  this  is  an  uncommon  tumor,  whether 
of  striated  or  non-striated  muscle,  yet  it  is  far  from  being  so  in 
the  uterus.  Here  we  may  be  confident  the  exception  is  due  to 
exceptional  circumstances." 

1  The  Philosophy  of  Tumor  Disease,  London,  1850. 
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He  might  have  added  as  a  corollary  that  when  energy  of  any 
sort  is  set  free,  as  it  were,  it  must  tend  to  favor  the  "  increase 
of  mass"  of  which  he  speaks,  and  possibly  the  reversion  of  the 
tissues  to  the  mode  of  genesis  of  unicellular  organisms  for  which 
he  is  arguing  as  a  cause  of  all  tumors.  "  The  generation  of  a 
tumor  must  be  regarded  as  a  reversion  to  an  ancestral  mode  of 
reproduction ;  as  the  resumption  of  a  habit  proper  to  the  re- 
motest ancestors  of  the  metazoa,  the  protozoa.  It  is  a  seeding 
of  the  natural  plastids  of  the  body.  As  reproduction  for  the 
entire  individual  is  effected  by  organs — ovaries  and  testes — 
specialized  for  the  purpose,  reproduction  for  the  individual  units 
is  accomplished  by  the  units  themselves." 

The  relation  between  the  reproductive  function  itself  and  the 
growth  of  the  individual  is  a  marked  one  at  the  very  beginning 
of  organic  life.  When  the  continued  existence  of  the  whole 
organism  is  endangered,  its  entire  energy  seems  to  be  devoted 
to  securing  the  reproduction  of  the  species.  This  is  seen  in 
many  of  the  diatoms,  infusoria,  moulds,  algae,  the  lowest  forms 
of  bacilli.  In  the  latter  it  has  the  most  widespread  influence 
upon  surgical  practice,  as  the  expiring  effort  of  the  microscopic 
organism  whose  life  threatens  the  life  of  our  patients  is  to  pro- 
duce spores  which  have  still  more  obstinate  vitality.  "  This 
primordial  trait  has  left  its  mark  even  upon  the  highest  plants 
and  animals.  If  the  flow  of  sap  in  still  growing  trees  is  dimin- 
ished by  ringing  or  other  injurious  action,  they  will  cease  to 
grow  and  begin  to  flower.  In  the  shape  of  buds,  reproductive 
centres  may  be  induced  in  bulbs  by  cutting  out  the  embryo. 
The  aphis,  kept  in  an  artificial  summer,  may  for  years  be  made 
to  reproduce  by  parthenogenesis,  but  with  want  of  food  or  a  low 
temperature,  sexual  genesis  will  set  in.  Similarly  with  the  com- 
mon hydra.  A  vestige  of  the  trait  probably  remains  even  in 
man,  where  death  is  often  accompanied  by  the  ejection  of  semi- 
nal fluid. "^ 

All  this  goes  to  show  the  direct  relationship  which  exists  in 
all  living  things  between  processes  of  growth  and  the  organs 

1  Mitchell,  op.  cit.,  p.  ii. 
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concerned  in  reproduction,  and  makes  it  more  reasonable  to 
imagine  that  a  diversion  of  any  of  the  powers  of  those  organs 
might  result  in  grave  modifications  of  those  portions  of  the  body 
most  intimately  associated  with  them.  Even  if  it  is  thought 
that,  according  to  Mitchell's  hypothesis,  the  true  explanation  of 
the  genesis  of  the  uterine  and  prostatic  growths  lies  in  the 
gradual  decline  in  the  physiological  life  of  the  sexual  organs 
which  begins  after  middle  age,^  the  continued  growth  and 
increase  of  these  new  formations  might  well  be  encouraged  and 
stimulated  by  the  persistence  of  energies  which  have  survived 
their  usefulness.^ 

There  must  be  some  explanation  of  the  differences  in  the 
liability  of  different  organs  to  new  growths.  "  The  most  striking 
contrasts  are  met  with.  On  One  hand,  primary  tumors  of  the 
heart  are  scarcely  known,  and,  on  the  other,  myomas  of  the  uterus 
are  so  common  that  one  woman  in  every  ten  is  said  to  be 
afflicted,"  and  the  frequency  of  prostatic  overgrowths  is  even 
greater.  It  is  not  in  these  instances,  as  Mitchell  supposes  it  to 
be  in  some,  the  impending  cessation  of  tissue  vitality  as  a  whole, 
permitting  the  reversion  of  cells  to  primitive  conditions  of  growth 
and  multiplication,  for,  as  we  have  seen,^  the  evidence  is  demon- 
strative as  to  the  uterine  growths,  and  almost  equally  so  as  to 
the  prostatic,  that  after  a  certain  period  of  life  is  reached  they 
cease  to  make  their  appearance. 

He  says  himself*  that  innocent  tumors  are  the  products  of 
centres  of  growths  set  free  by  tissue  whose  reserve  of  vitality 
is  relatively  large,  and  explains  in  this  manner  the  fact  that 
"  mature  "  (benign )  growths  are  found  at  an  earlier  period  of 

1  It  would  appear  that  when  the  contained  energies  of  the  cell  are  insufficient  to  main- 
tain the  balanced  functions  needful  for  individual  life,  the  remnant  of  contained  energies, 
being  equal  to  the  less  costly  function  of  reproduction,  is  consumed  in  a  last  effort  to 
continue  the  species.  So  that  a  necessary  condition  of  histogenic  dissolution  is  a  more 
or  less  gradual  decline  of  life  in  the  individual  cell. — Mitchell,  op.  cit.,  p.  14. 

"^  Thus,  the  most  general  and  invariable  condition  of  tumor-genesis  is  the  dissolution 
of  pre-existing  tissue  accompanied  by  the  birth  of  tissue ;  not  the  condition,  be  it  most 
carefully  observed,  of  tumor-growth.  The  genesis  of  a  tumor  is  one  thing,  and  the 
growth  or  increase  of  its  mass  is  another.  The  processes  are  distinct  in  character  and 
different,  often  quite  opposite,  as  to  their  conditions. — Mitchell,  op.  cit.,  p.  15. 

3  Annals  of  Surger)',  August,  1893.  *  Op.  cit.,  p.  43. 
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life  than  "  immature  "  (embryonic,  malignant).  An  excess  of 
'^  vitality"  or  of  energy  which  has  become  purposeless,  as  I 
have  suggested,  would  therefore  seem  to  favor  the  occurrence 
of  just  such  growths  as  those  we  are  considering,  and  the  with- 
drawal of  the  source  of  that  energy  (by  oophorectomy  or  cas- 
tration) might  be  expected  on  theoretic  grounds  alone  to  be 
followed  by  the  retrograde  and  atrophic  changes  which  after 
middle  life  are  beginning  everywhere  throughout  the  organism, 
and  would  be  relatively  more  rapid  in  organs  or  tissues  which 
had  become  functionless.  Clinical  facts  appear  to  indicate  that 
both  the  uterine  and  the  prostatic  growths  have  some  relation 
to  sexual  activity.  Winckel,  Roehrig,  Emmet,  and  others^  have 
shown  that  uterine  myomata  (like  mammary  adenomata)  are 
favored  by  marriage  and  fecundity.  I  have  already  alluded  to 
the  prevalent  but  unproved  view  that  prostatic  enlargement  is 
related  to  sexual  excess.  It  may  be  that  in  these  facts  there 
will  be  found  further  support  to  the  theory  I  have  advanced,  as 
two  separate  but  allied  functions  of  a  single  gland  are  probably 
not  readily  dissociated,  and  activity  of  the  reproductive  and 
still  purposeful  function  might  cause  or  favor  coincident  but 
harmful  activity  of  its  fellow. 

I  may  seem  to  hold  to  this  view  (including  the  apparent 
analogy  between  the  uterine  and  prostatic  growths)  with  un- 
warranted persistence,  and  I  do  not  desire  to  undervalue  the 
arguments  against  it ;  but  it  must  be  remembered  that  we  have 
no  other  which  at  all  explains  either  the  causation  of  the 
growths,  their  spontaneous  disappearance  (or  failure  to  appear) 
at  a  certain  time  of  life  or  their  cure  by  castration.  So  far  as 
the  theory  of  analogy  is  concerned,  I  said  long  ago  that  even  if 
it  were  true  it  could  scarcely  be  said  to  be  a  full  explanation  of 
the  occurrence  of  the  prostatic  growths,  but  by  allying  them  to 
a  well-known  group  of  tumors  would  certainly  bring  us  a  step 
nearer  to  their  comprehension.  Its  provisional  acceptance 
with  this  statement,  and  irrespective  of  the  additional  views  as 
to  causation  which  I  have  just  advanced,  is  not  therefore  to  be 

1  Quoted  by  Mitchell,  op.  cit.,  p.  169. 
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regarded  as  concealing  our  ignorance,  as  Mr.  Moulin^  fears, 
but  gives  us  a  sort  of  working  hypothesis  which  has  certainly 
thus  far  stood  the  test  of  practical  application. 

Part  II. 

The  clinical  evidence  of  the  truth  of  the  statement  that  the 
hypothesis  has  stood  the  test  of  practical  application  will  readily 
be  found  in  the  history  of  one  hundred  and  eleven  cases  which 
I  submit  in  tabular  form  for  publication  with  this  paper.  It  will, 
of  course,  be  impossible  for  me  to  read  them  all  to  you  in  detail, 
but  there  are  certain  general  facts  which  a  few  of  them  will  serve 
to  illustrate  I  will  take  for  this  purpose  three  cases,  each  of 
which  was  seen  by  several  observers  and  in  regard  to  which  I 
have  fairly  complete  details  : 

Case  CVII. — The  patient,  aged  about  sixty  years,  weight 
about  135  pounds,  a  carpenter  by  trade,  was  admitted  to  the 
University  Hospital,  November  16,  1894.  He  was  much  broken 
down  by  long-continued  suffering,  but  was  exceptionally  intel- 
ligent for  a  hospital  patient.  He  had  begun  to  have  symptoms 
of  prostatic  obstruction  eighteen  months  previously.  He  had 
undergone  various  forms  of  internal  treatment,  in  spite  of  which 
he  was  urinating  hourly,  and  had  used  the  catheter  (with  in- 
creasing frequency)  for  years.  His  distress  had  become  so  great 
that  he  came  for  advice  and  for  a  rest  in  the  hospital.  He  was 
examined  by  me,  by  several  assistants,  and  by  two  members  of 
the  class.  His  prostate  was  estimated  to  be  of  the  size  of  a 
small  orange.  The  finger  could  not  reach  the  upper  border. 
The  lateral  enlargement  was  very  marked,  the  borders  of  the 
gland  nearly  touching  the  ischiatic  rami.  It  was  moderately 
firm,  and  slightly  elastic  upon  pressure.  A  soft  catheter  went 
in  with  a  little  difficulty.  Urine  began  to  flow  when  the  eye 
was  about  ten  inches  from  the  meatus.  The  amount  of  residual 
urine  averaged  six  ounces.  He  was  using  a  catheter  from  four 
to  eight  times  daily  and  urinating,  or  attempting  to  urinate, 
from  twelve  to  twenty-five  times — occasionally  oftener — in  the 

'  Op.  cit  ,p.  39. 
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twenty-four  hours.  The  urine  contained  blood  and  pus,  but  no 
casts.     It  was  stinking  and  loaded  with  mucus. 

Castration  was  advised,  but  was  refused.  He  was  admitted  to 
the  ward,  the  bladder  was  irrigated  daily,  and  the  urine  steril- 
ized as  far  as  possible  by  the  administration  of  salol  and  boric 
acid ;  recumbency  with  the  pelvis  slightly  elevated  was  main- 
tained and  the  diet  carefully  regulated,  milk  being  given  chiefly. 
He  got  some  relief  from  these  measures,  but  there  was  no 
change  in  the  quantity  of  residual  urine.  He  was  taught  the 
proper  use  of  the  catheter  and  instructed  how  to  keep  it  sterile, 
and  left  the  hospital. 

On  December  5  he  returned  and  said  that  he  was  so  much 
worse  that  he  was  ready  for  operation.  This  was  performed 
December  12  in  the  presence  of  the  class.  Ether  was  used; 
the  time  of  operation,  including  stitches,  was  three  minutes. 

Improvement  in  urination  became  manifest  in  the  first  twenty- 
four  hours  after  operation.  In  a  week  the  patient  emptied  the 
bladder  easily  and  painlessly;  the  urine  was  clear;  the  fre- 
quency of  urination  had  decreased  to  five  or  six  times  daily. 
The  residual  urine  as  reported  by  Dr.  Small,  the  resident  phy- 
sician, had  diminished  to  half  a  fluidounce,  and  on  December 
26th  but  one  fluidrachm  remained  after  urination.  This  was 
verified  by  Drs.  Martin  and  Wood.  He  was  examined  (before 
the  class)  five  days  after  the  operation  and  the  prostate  was 
found  to  be  merely  a  flattened  fibrous  mass,  the  upper  border 
easily  reached,  the  lateral  borders  shading  off  insensibly  so  that 
its  limits  in  those  directions  were  difficult  to  determine.  The 
bulging  into  the  rectum,  previously  so  unmistakable,  had  dis- 
appeared. The  prostate  itself  might  almost  be  said  to  have 
done  so.  A  catheter  inserted  eight  and  a  quarter  inches  drew 
a  few  drops  of  urine.  The  patient  described  to  the  class  the 
change  in  the  character  of  his  urination,  and  said  that  he  then 
felt  as  he  did  "  when  he  was  a  boy  in  the  fields." 

He  remained  as  a  helper  in  the  surgical  wards  for  four  months. 
During  this  time  he  had  on  three  occasions  a  little  increased 
frequency  of  urination,  each  time  associated  with  digestive  dis- 
turbances.     He  left  the  hospital  apparently  entirely  cured. 
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Dr.  R.  H.  Fitz,  of  Boston,  examined  the  prostate  per  rectum 
a  short  time  before  the  patient's  discharge,  and  stated  that  "  it 
was  SO  soft  and  so  small  that  its  outlines  were  indeterminate. 
The  prostate  and  the  wall  of  the  bladder  felt  very  much  alike." 

I  have  operated  upon  other  cases  which  are  included  in  the 
table  and  which  are  equally  striking,  but  I  prefer  to  select  for 
the  remaining  two  examples  cases  by  other  operators  in  other 
cities: 

Case  III. — Dr.  Beach,  of  Boston,  kindly  sends  me  the  follow- 
ing interesting  notes  which  I  transcribe  exactly  as  he  wrote 
them  : 

Patient  seventy  years  of  age ;  tuberculous  family  history. 
His  habits  had  been  good.  Not  addicted  to  the  use  of  tobacco 
or  alcohol.  No  history  of  venereal  disease.  Had  always  en- 
joyed good  health  until  ten  years  ago,  when  he  was  obliged  to 
pass  his  urine  frequently  and  in  small  quantities.  He  had  never 
been  catheterized.  Entered  the  hospital  November  13th  with 
his  bladder  much  distended  and  his  urine  continually  dribbling 
from  him.  By  the  rectum  the  prostate  gland  was  found  to  be 
much  and  uniformly  enlarged,  extending  nearly  to  the  ischium 
laterally  and  as  far  as  the  finger  could  reach  posteriorly.  In 
front  it  projected  at  least  an  inch  above  the  superior  line  of  the 
pubes.  The  tunica  vaginalis  of  the  left  side  was  moderately 
distended  by  a  hydrocele.  Upon  examination  of  the  urine  it 
proved  to  be  free  from  sugar,  specific  gravity  1020,  containing 
a  trace  of  albumin  and  a  large  quantity  of  pus  and  bladder  epi- 
thelium. The  urine  was  drawn  by  a  soft-rubber  catheter  care- 
fully sterilized  twice  daily.  Meantime  there  was  some  dribbling. 
Mentally,  he  had  been  failing  for  a  number  of  weeks.  He  re- 
mained in  bed  all  of  the  time,  barely  rousing  enough  to  open 
his  eyes  when  spoken  to  sharply  or  reminded  of  the  necessity 
for  passing  his  urine,  and  then  would  lapse  again  into  the  same 
dull  and  listless  condition.  The  drowsiness  slowly  increased  to 
deep  stupor.  By  the  23d  he  ceased  to  pass  any  urine  and  the 
quantity  drawn  by  catheter  each  time  became  less.  December 
5th.  Catheter  entered  with  much  difliculty  on  account  of  the 
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obstructing  prostate  gland.  December  6th.  No  urine  passed 
for  twenty-four  hours.  It  had  become  impossible  to  pass  either 
a  silver,  gum-elastic,  or  a  soft-rubber  catheter  (this  including 
various  sizes  of  each  and  the  probe-pointed  and  Mercier-tipped 
elastic  instrument).  Suprapubic  puncture  and  withdrawal  by 
aspirator  of  the  bladder  contents.  The  hydrocele  has  increased 
to  three  times  its  size  upon  entrance. 

December  7th.  Same  condition  mentally  and  physically. 
Aspiration  of  bladder  and  an  unsuccessful  attempt  made  to  enter 
by  catheter  afterward.  This  was  repeated  on  the  8th,  gth,  and 
lOth,  when  after  the  aspiration  it  was  possible  to  enter  a  soft- 
rubber  instrument  and  to  tie  it  in  place.  As  soon  as  the  patient 
was  left  for  a  few  moments  he  pulled  it  out.  The  patient  was 
examined  by  Dr.  J.  C.  Warren,  who  concurred  with  Dr.  Beach 
upon  the  condition  of  the  patient  and  the  expediency  of  an 
attempt  at  relief  by  castration. 

December  nth.  Castration.  Afterward  the  catheter  was 
easily  introduced  and  bladder  emptied.  13th.  No  difficulty  in 
catheterization  since  the  operation.  Bladder  washed  out  twice 
daily.  14th.  Mental  condition  improving.  A  little  dribbling 
of  urine  between  the  times  for  catheterization.  20th.  Has  im- 
proved steadily,  and  to-day  passed  three  ounces  of  urine  without 
a  catheter.  23d.  Prostate  examined  carefully  by  those  who 
had  examined  it  before  operation,  and  found  to  be  at  least  one- 
third  in  volume.  It  no  longer  projects  above  the  pubes.  27th. 
Up  to-day  for  the  first  time. 

January  2d.  Improvement  continues.  Passed  several  ounces 
of  urine  without  catheter.  8th.  Patient  passed  catheter  to-day 
without  assistance,  later  eight  ounces  of  urine  without  assist- 
ance. Has  walked  a  few  steps.  Is  clear  and  intelligent.  9th. 
During  the  past  twenty-four  hours  has  passed  all  of  his  urine 
without  catheter.  Wound  healed.  There  has  been  as  much 
improvement  mentally  as  physically. 

The  third  case  which  I  have  selected  was  reported  in  the 
Medical  Record  for  April  20,  1895.  I  copy  it  as  described  by 
Dr.   Howard    Liiienthal,  the   operator.      He   remarks  that  the 
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case  was  one  which  had  been  carefully  watched,  both  before 
and  after  operation,  by  at  least  three  observers  who  may  be 
considered  competent.  There  was  no  lack  of  attempt  at  pallia- 
tion by  the  usual  methods  before  resort  to  the  castration : 

Case  LIII. — M.  M.,a  private  patient  in  Mount  Sinai  Hospital 
(New  York),  in  Dr.  Gerster's  service,  was  fifty-six  years  of  age, 
and  the  father  of  a  family.  He  was  a  merchant  by  occupation 
and  lived  in  one  of  the  Southern  States.  For  about  ten  years 
he  had  been  troubled  with  frequent  micturition,  with  occasional 
attacks  of  vesical  tenesmus,  and  with  a  gradual  increase  in  the 
severity  of  his  symptoms.  About  three  years  before  coming  to 
the  hospital  he  had  been  catheterized  for  an  attack  of  retention, 
but  the  exacerbation  was  of  short  duration. 

Still  from  this  time  he  had  to  be  catheterized  with  gradually 
increasing  frequency  until,  on  admission  to  Mount  Sinai,  he  was 
in  constant  pain  and  felt  an  urgent  desire  to  urinate  at  least  once 
an  hour  during  the  night.  By  day  his  condition  was  much 
worse,  the  attempts  at  emptying  the  bladder  occurring  about 
every  five  to  fifteen  minutes.  His  urine  was  alkaline,  and  there 
was  a  severe  cystitis,  with  great  quantities  of  pus  and  bloody 
mucus.  A  full-sized  sound  entered  the  bladder  without  diffi- 
culty. Dr.  Gerster  examined  the  prostate  by  rectum,  and  found 
it  enlarged  to  about  three  times  the  normal  size,  but  the  cysto- 
scope  showed  a  well-marked  middle  lobe,  which  was  thought 
to  be  responsible  for  the  trouble  in  evacuating  the  bladder. 
For  six  weeks  the  patient  was  treated  by  catheterization,  wash- 
ings of  the  bladder,  diuretics,  oil  of  winter  green,  and  other 
internal  antiseptics,  but  without  improvement.  Indeed,  the 
man  grew  constantly  worse.  He  was  now  emaciated,  was  thor- 
oughly exhausted,  and  in  a  truly  desperate  condition.  Dr. 
Gerster  had  proposed  castration,  and  the  patient  had  refused. 
The  service  now  changed,  and  I  came  on  duty.  At  my  first  ex- 
amiriation  of  the  prostate  by  rectum  I  found  the  body  about  as 
big  as  a  good-sized  egg,  not  particularly  tender  to  touch,  but 
very  firm  and  resisting.  I  made  no  cystoscopic  examination, 
but  accepted  the  positive  observation  of  Dr.  Gerster.     When 
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castration  was  again  proposed  the  patient  had  become  so  hope- 
less that  he  decided  to  take  his  chances  with  the  operation.  At 
my  request  Dr.  Fluhrer  saw  Mr.  M.  and  examined  him.  He 
also  diagnosed  the  case  as  one  of  enlarged  prostate,  and,  on 
learning  that  the  treatment  above  outlined  had  been  followed 
by  no  improvement  whatever  in  six  weeks,  he  agreed  with  me 
as  to  the  advisability  of  castration. 

On  February  9th,  under  chloroform  anaesthesia,  I  removed 
both  testicles,  which  were  nearly  normal.  There  were  signs  of 
very  slight  bilateral  epididymitis.  The  wounds  were  closed 
without  drainage  and  the  patient  was  out  of  bed  in  six  days. 
The  patient  was  catheterized  every  six  hours,  and  his  bladder 
was  washed  twice  daily.  For  the  first  twenty-four  hours  there 
was  a  slight  remission  of  symptoms,  but  on  the  third  day  he 
was  almost  as  bad  as  ever.  From  the  fifth  day  there  was,  how- 
ever, steady  and  miraculously  rapid  improvement.  Before  the 
operation  and  immediately  after  he  could  urinate  only  by  drops, 
and  there  was  always  four  to  six  ounces  of  residual  urine.  If 
he  had  allowed  his  bladder  to  become  distended,  practically  all 
the  urine  was  "  residual,"  so  that  frequently  at  such  times,  after 
the  man  had  exhausted  himself  trying  to  pass  his  water,  ten 
ounces  were  withdrawn  by  catheter.  The  first  improvement 
noted  was  that  the  patient  could  pass  a  stream.  The  residual 
urine  rapidly  diminished,  the  cystitis  vanished,  and  in  four 
weeks  I  presented  him  at  a  meeting  of  the  Genito-Urinary 
Section  of  the  New  York  Academy  of  Medicine.  At  that  time 
he  could  hold  his  urine  two  hours  at  a  time  without  discomfort, 
he  passed  a  moderately  powerful  and  full  stream,  and,  best  of 
all,  there  was  but  one  ounce  of  residual  urine.  The  urine  still 
contained  some  pus,  but  no  mucus.  It  was  acid  and  of  the 
normal  color.  The  man  had  gained  many  pounds  in  weight 
and  enjoyed  life.  He  could  go  to  the  theatre  and  could  make 
the  journey  to  Brooklyn,  where  he  had  relatives,  without  suffer- 
ing by  the  way.  It  is  needless  to  say  that  he  is  most  grateful 
for  what  has  been  done  for  him.  He  does  not  for  a  minute 
mourn  the  loss  of  his  testicles. 

No  cystoscopic  examination  was  made  after  the  operation. 
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but  by  the  rectum  the  prostate,  though  still  enlarged,  is  only 
about  half  the  size  it  was  before,  and  feels  flaccid. 

Both  Dr.  Gerster  and  Dr.  Fluhrer  have  seen  Mr.  M.  since  his 
recovery,  and  express  themselves  as  thoroughly  convinced  of 
the  efficacy  of  the  operation  in  this  case, 

A  few  days  ago  the  patient  returned  to  his  home.  Before 
leaving  he  again  came  to  thank  me  and  to  say  that  catheteriza- 
tion was  no  longer  necessary,  the  amount  of  residual  urine  being 
so  small.  I  still  advised  the  use  of  the  instrument,  however, 
once  in  two  days,  until  there  should  be  no  residual  urine. 

I  have  chosen  these  three  cases  because  they  appear  to  me 
to  bring  up  all  the  points  which  have  thus  far  been  in  dispute  as 
to  the  cases  reported  as  "  successful."  The  critics  of  the  opera- 
tion have  said  (a)  that  they  still  regarded  it  as  a  physiological 
experiment ;  (d)  that  the  reported  cases  lacked  detail  and  did 
not  prove  that  the  same  results  would  not  be  obtained  by  rest 
in  bed,  careful  catheterization,  regulated  diet,  etc. ;  {c)  that  the 
subsidence  of  the  symptoms  and  of  the  bun<  of  the  gland,  as 
reported,  was  too  rapid  to  be  due  to  atrophy,  but  must  be  owing 
to  the  disappearance  of  congestion  and  oedema ;  (d)  that  at  any 
rate  a  true  hyperplasia  could  not  disappear  in  so  short  a  time  as 
has  been  reported  ;  (e)  that  the  estimates,  both  of  the  size  of  the 
hypertrophied  gland  and  of  its  reduction  in  size,  were  inaccu- 
rately expressed ;  (/)  that  it  was  unreasonable  to  suppose  that 
a  long-standing  cystitis  would  vanish  even  if  the  prostate  did 
shrink;  (^)  that  a  vesical  calculus  in  a  post-prostatic  pouch 
might  be  overlooked  and  only  discovered  later ;  and  (k)  that 
the  cases  had  not  been  observed  for  a  sufficient  length  of  time 
to  make  the  results  reliable.  I  shall  try  to  reply  briefly  to  these 
assertions,  basing  my  statements  chiefly  on  the  facts  contained 
in  the  table. 

(i)  It  seems  to  me  that  even  a  few  such  cases  as  those  I 
have  described  should  remove  the  operation  from  the  region  of 
experiment  to  that  of  practical  surgery,  and  show  that  it  is  at 
least  as  scientific  and  as  certain  in  results  as  many  of  our  ac- 
cepted operative  procedures.     Of   102  cases  contained  in  the 
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table  in  which  the  condition  of  the  prostate  is  noted,  65  or  63.7 
per  cent,  are  reported  as  showing  some  distinct  decrease  in  size, 
while  in  twenty-four  additional  cases,  eighty-nine  in  all  (87  per 
cent.),  the  improvement  in  other  symptoms  renders  the  conclu- 
sion justifiable  that  the  prostate  had  become  smaller.  In  two 
cases  autopsies  have  been  made  which  demonstrate  the  exact 
nature  of  this  shrinkage,  and  show  that  it  is  due  to  the  same  sort 
of  atrophy,  first  of  the  glandular  elements  and  then  of  the  stroma, 
that  I  reported  two  years  ago,  as  the  invariable  result  in  dogs. 
In  one  of  these  cases  (No.  104)  I  confess  I  did  the  operation 
with  scarcely  a  shred  of  hope  for  a  cure.  The  patient  was 
a  broken-down  hospital  wreck,  eighty-two  years  of  age,  with  a 
very  large  prostate,  and  with  absolute  retention;  catheterism  was 
impossible,  and  the  urine  was  loaded  with  albumin  and  casts;  he 
was  profoundly  adynamic  and  alternated  between  uracmic  stupor 
and  delirium.  I  did  the  operation  practically  without  ether  and- 
in  three  and  a  half  minutes.  He  died  comatose  on  the  evening 
of  the  second  day.  It  was  thought  by  all  those  who  examined 
him  per  rectum  that  the  prostate  was  already  smaller.  But  the 
microscopic  report  is  conclusive  as  to  the  beginning  of  changes 
which  are  now  well  recognized  as  preliminary  to  full  atrophy. 

The  report  says  : 

"  Microscopical  Examination.  The  stroma  of  the  gland  shows 
beginning  proliferation  of  the  connective-tissue  cells,  but  especi- 
ally of  the  muscle-cells. 

"  The  acini  tubules  are  also  becoming  filled  with  proliferated 
columnar  cells,  and  here  and  there  some  fine  granular  matter 
may  be  seen  in  the  tubules;  some  of  the  cells  appear  to  contain 
fine  granules  which  have  not  taken  the  stain,  evidently  fat.  The 
changes  are  typical  of  beginning  atrophy." 

In  case  No.  8  (table),  in  which  the  patient  died  of  popliteal 
thrombosis  and  gangrene,  eighteen  days  after  double  castration, 
the  same  changes,  further  advanced,  were  noted  by  Mr.  Joseph 
Griffiths,  F.R.C.S.,  Hunterian  Professor  in  the  Royal  College  of 
Surgeons,  England.      He   describes   in  detail  and  figures'  the 

1  British  Medical  Journal,  March  i6,  1895. 
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microscopical  sections,  summing  up  as  follows:  "  In  short  the 
cell  elements  first  proliferate,  and  ultimately  disappear,  leaving  a 
comparatively  small  amount  of  fibrous  connective  tissue  in  their 
place.  .  .  .  The  gland,  whether  enlarged  or  normal,  under- 
goes certain  degenerative  changes  after  removal  of  the  testicles, 
which  lead  to  its  conversion  into  a  small,  tough,  and  fibrous 
mass  in  which  there  are  only  remains  of  the  glandular  tubules 
and  ducts." 

I  have  here  the  sections  from  my  own  case  for  examination 
by  any  of  the  Fellows  who  may  desire  to  look  at  them.  It  is 
obvious  that  this,  with  other  evidence,  has  been  convincing  to 
some  members  of  the  profession  at  least,  as  Sir  Joseph  Lister 
feels  warranted  in  speaking  of  the  operation  as  "a  valuable  addi- 
tion to  our  art;"  Fenwick  in  stating  "that there  is  no  doubt  that 
slow  shrinkage  of  the  prostatic  tissue  in  many  of  the  forms  of 
senile  enlarged  prostate  ensues  upon  double  castration ;"  Moullin 
in  writing,  "  Removal  of  the  testes  is  followed  in  a  large  propor- 
tion of  cases,  if  not  in  all,  by  complete  and  rapid  absorption  of 
the  enlarged  prostate.  This  has  been  proved  conclusively.  The 
gland  entirely  disappears  ;  nothing  is  left  but  a  little  fibrous 
mass;"  and  Cabot  in  saying  that  "the  effect  of  castration  in 
reducing  the  size  of  the  chronically  hypertrophied  prostate  is 
undoubted.     Enough  cases  have  been  reported  to  show  tiiat." 

(2)  There  will  be  found  also  in  the  table,  in  addition  to  those 
I  have  detailed,  many  cases  which  had  been  previously  treated 
by  various  palliative  measures,  including,  of  course,  rest  in  bed, 
catheterism,  vesical  irrigation,  etc.  The  statement  that  the  re- 
ported improvement  could  have  been  brought  about  by  these 
means  rather  than  by  operation  seems  to  me,  in  the  face  of  the 
evidence,  scarcely  worthy  of  further  attention.  The  palliative 
treatment  of  prostatic  hypertrophy  is  now  understood  by  every 
general  practitioner,  and  I  frequently  find  in  cases  which  I  see 
in  consultation  that  every  possible  care  has  been  taken  and  the 
best  judgment  shown  in  the  use  of  the  catheter,  the  regulation 
of  diet,  the  hygiene  of  the  patient,  etc.  It  is  inconceivable  that 
many  of  the  operators  in  these  cases  should  have  overlooked 
such  obvious  preliminary  measures.     To  be  sure,  their  employ- 
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ment  is  specially  mentioned  in  only  a  minority  of  the  cases,  but 
the  omission  was,  I  feel  sure,  a  mistake  of  the  writers,  not  of 
the  surgeons. 

(3)  The  assertion  that  the  subsidence  of  symptoms  has  been 
due  to  the  disappearance  of  congestion  and  oedema  is  largely 
negatived  by  the  facts  already  given — viz.,  the  previous  failure 
of  palliative  measures  and  the  pathological  evidence  of  actual 
atrophy.  Certain  facts  which  seem  to  afford  an  explanation  of 
the  rapidity  of  the  improvement  in  many  cases,  which,  as  Lister 
has  said,  is  "  as  remarkable  as  it  is  satisfactory,"  ought  to  be 
mentioned.  All  the  varieties  of  enlargement  have  the  same  his- 
tological structure,  but  it  is  interesting  to  note  the  following  ob- 
servations, which  seem  to  have  a  definite  relation  to  one  another. 
Sir  Henry  Thompson  long  ago^  called  attention  to  the  fact  that 
the  posterior  part  of  the  so-called  "median  lobe"  ("median 
portion,"  "  prostatic  commissure,"  etc.)  contains  a  larger  pro- 
portion of  glandular  structure  than  most  other  parts  of  the 
organ.  This  is  demonstrated  microscopically.  It  has  been  con- 
firmed by  others.  Owing  to  its  anatomical  position  the  variety 
of  hypertrophy  which  affects  this  region  is  of  chief  pathological 
importance.  Watson  has  found  it  present  in  twenty-seven  out  of 
thirty  cases  examined  by  him.  Nearly  all  the  varieties  of  enlarge- 
ment are  probably  originally  adenomatous,  but  such  growths 
would  naturally  begin  where  glandular  tissue  was  most  abun- 
dant. Griffiths-  and  Kirby^  have  shown  that  after  castration  it  is 
the  glandular  tissue  which  first  atrophies  and  disappears,  and  that 
this  atrophy  begins  within  a  few  days. 

A  consideration  of  these  circumstances  seems  to  make  the 
rapidity  with  which  favorable  changes,  such  as  ability  to  urinate 
(66  per  cent.),  ease  of  catheterism  (about  75  per  cent.),  etc., 
have  occurred  in  some  of  the  cases  more  readily  understood. 
A  very  little  diminution  in  a  growth  largely  adenomatous, 
and  occupying  this  particular  region  would,  undoubtedly,  be  at 
once  attended  by  a  noticeable  amelioration  of  obstructive  symp- 
toms. 

'  Diseases  of  the  Prostate.  -  British  Medical  Journal,  March  i6th,  p.  579. 

■^  Annals  of  Surgery,  August,  1893. 
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(4)  As  to  the  disappearance  of  the  hyperplasia,  it  must  be 
remembered  that  the  stroma  consists  largely  of  unstriped  mus- 
cular fibres.  Griffiths'  has  shown  that  *'  the  intrinsic  muscle- 
fibres  of  the  prostate  are  subservient  in  function  to  the  glandular 
tubules,  and  that  in  the  developing  prostate  the  muscle  could 
be  seen  running  in  fine  bundles  in  close  relation  to  the  tubules, 
and  in  such  a  manner  as  to  be  capable  of  exerting  compression 
upon  them  ;  and  also  that  after  castration  in  the  animals  before 
mentioned  (dog,  cat,  etc.)  and  in  man,  the  prostate,  after  the 
lapse  of  a  year  or  more,  becomes  transformed  into  a  mass  of 
fibrous  connective  tissue,  which  contains  the  remains  of  the  once 
active  gland  tubules  and  a  small  number  of  atrophied  muscle 
fibres  scattered  here  and  there.  The  complicated  and  much 
branched  prostatic  tubules,  together  with  the  non-striped  muscle 
which  forms  a  pronounced  constituent  of  the  normal  prostate, 
have  disappeared  almost  entirely,  leaving,  however,  some  rem- 
nants both  of  the  gland  tubules  lined  by  epithelium,  which  has 
lost  its  glandular  or  secretory  function,  and  of  the  non-striped 
muscle  fibres." 

Moullin  says^  "the  stroma  of  the  prostate,  like  the  glandular 
tissue  it  supports,  belongs  to  the  sexual  organs.  It  has  to  do 
solely  with  the  discharge  of  the  prostatic  fluid,  and,  as  Dr. 
Griffiths^  has  shown,  its  development  varies  with  that  of  the 
sexual  organs.  After  castration  it  wastes  as  rapidly  as  the  gland 
tissue."  These  facts  would  seem  to  explain  satisfactorily  the 
practical  disappearance  of  the  bulk  of  the  gland,  which  has  been 
said  for  a  priori  reasons  to  be  impossible. 

(5)  As  to  the  lack  of  accuracy  in  the  estimation  of  the  original 
size  of  the  gland,  and  therefore  in  the  statements  regarding  the 
exact  degree  of  reduction  in  bulk,  it  must,  of  course,  be  ad- 
mitted that  precise  measurements  are  both  desirable  and  diffi- 
cult. But  while  it  is  not  easy  to  express  the  dimensions  of  the 
enlarged  prostate  in  figures,  there  is  no  trouble  by  combined 
instrumental  and  rectal  examinations  in  making  a  close  estimate 
and  drawing  a  fair  comparison  with  some  well-known  object  like 

1  Journal  of  Anatomy  and  Physiology,  vols,  xxiii.  and  xxiv. 

2  Op.  cit.,  pp.  7  and  8.  ^  Loc.  cit. 
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a  "  walnut,"  a  "lemon,"  an  "orange,"  or  a  "baseball,"  all  of 
which  terms  are  used  by  the  gentlemen  reporting  cases,  and  all 
of  which  convey  a  reasonably  exact  idea  of  bulk  to  the  average 
mind.  As  to  the  change  in  size,  almost  any  operator  has  enough 
of  the  tactiis  eruditiis  to  know  whether  or  not  a  given  body  has 
shrunken  one-half  or  one-third,  or  has  decreased  from  the  size 
of  a  lemon  to  that  of  a  filbert. 

6.  The  disappearance  in  fifty-two  cases  (about  52  per  cent., 
exclusive  of  Moullin's  ten  cases,  of  which  I  have  no  details)  of  a 
previously  intractable  cystitis  has  certainly  been  a  surprising 
phenomenon.  But,  after  all,  it  is  in  accord  with  certain  well- 
known  facts.  The  prostatic  plexus  of  veins  receives  nearly  all 
the  return  blood  from  the  bladder.  Congestion  of  the  former 
plexus  is  one  of  the  most  common  and  invariable  phenomena 
associated  with  enlargement  of  the  prostate.  The  veins  attain 
a  relatively  enormous  size,  their  valves  disappear,  and  the  back- 
ward pressure  inevitably  produces  congestion  and  swelling  of 
the  vesical  mucosa. 

Septic  infection  of  a  healthy  mucous  membrane  by  the  pyo- 
genic microbes  of  acute  or  chronic  cystitis  is  not  possible,  as 
Guyon,  Albarran,  and  others  have  shown,  even  though  such 
bacteria  are  present  in  the  urine.  When,  however,  the  vesical 
mucous  membrane  is  congested  in  consequence  of  obstruction 
to  venous  return  and  by  distention  of  the  viscus  and  frequently 
recurring  contractions  of  the  detrusor  muscles,  it  offers  but 
slight  resistance  to  the  microbic  invasion.  The  pyogenic 
microbes  are  generally  carried  to  the  bladder  by  dirty  instru- 
ments, or,  if  these  are  rendered  sterile,  through  failure  to  cleanse 
the  anterior  urethra  before  the  instrument  is  introduced  into 
the  bladder.  Often  cystitis  develops  independently  of  the  use 
of  instruments,  probably  as  a  result  of  infection  conveyed  by 
way  of  the  urethral  mucous  membrane.  The  pathogenic  mi- 
crobes usually  found  are  the  bacillus  coli  communis  and  the 
staphylococcus  pyogenes  aureus.  These  cause  vesical  lesion 
either  by  direct  action  or  indirectly  through  their  ptomaines, 
and  acting  upon  the  urea  produce  ammoniacal  decomposition. 
The    ammoniacal    urine    in    its    turn    acts    as    a  powerful   irri- 
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tant  to  the  bladder-walls,  but  is  the  effect,  not  the  cause  of  the 
cystitis. 

Now,  if  the  backward  pressure  is  suddenly  relieved,  and  the 
vessels  have  an  opportunity  to  regain  their  normal  calibre,  and 
the  bladder  to  empty  itself  more  readily  and  more  completely 
it  does  not  seem  so  unreasonable  to  suppose  that  microbic 
multiplication  would  cease;  healthy  epithelium  with  normal 
resistant  powers  would  prevent  further  infection ;  the  urine  could 
be  voided  before  its  urea  had  undergone  decomposition  ;  its 
normal  acidity  would  thus  be  re-established,  and  a  virtual  cure 
of  the  cystitis  be  effected. 

According  to  Keyes/  "  Fels  and  Ritter,  by  inoculating  the 
bladders  of  dogs,  produced  ammoniacal  urine  and  cystitis,  but 
only  on  condition  of  ligating  the  urethra.  Upon  loosening  this 
ligature  the  bladder  promptly  resumed  its  condition  of  health." 
The  shrinkage  of  the  prostate  seems  to  be  the  "  loosening  of  the 
ligature "  in  many  of  these  cases.  The  subsidence  of  the 
tenesmus,  which  is  often  so  severe  as  to  produce  lesions  of  the 
mucous  membrane  at  the  neck  of  the  bladder,  and  the  avoidance 
of  similar  lesions,  often  caused  by  even  the  most  careful  use  of 
the  catheter,  are,  of  course,  important  factors  in  bringing  about 
a  disappearance  of  the  cystitis. 

7.  The  lessening  in  the  length  of  the  urethra  cannot  possibly 
be,  as  has  been  suggested,  merely  the  effect  of  relieving  an 
overful  bladder,  as  Finger^  has  shown  that  on  account  of  the 
inclusion  of  the  pars  prostatica  in  the  bladder  the  urethra  is 
considerably  shorter  when  the  bladder  is  full  than  when  it  is 
empty,  a  fact  which  he  has  demonstrated  experimentally.  "  If, 
in  an  individual  who  as  yet  experiences  no  desire  to  urinate,  an 
elastic  catheter  is  introduced  into  the  urethra  until  the  first 
drops  of  urine  begin  to  flow,  and  then  the  length  of  the  por- 
tion of  the  catheter  situated  within  the  urethra  is  measured  ;  and 
if  the  same  procedure  is  repeated  in  this  individual  when  the 
bladder  is  full  and  the  desire  to  micturate  already  present,  it  will 

1  American  Journal  of  the  Medical  Sciences,  June,  1894. 

2  Gonorrhoea  and  its  Complications,  1894,  p.  34. 
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always  be  found  that  in  the  latter  case  the  catheter  needs  to  be 
inserted  two  to  three  centimetres  less  deeply  before  the  urine 
begins  to  flow — in  other  words,  the  urethra  is  so  much  shorter 
when  the  bladder  is  full.  Repeated  experiments,  which  I  per- 
formed, as  a  matter  of  course,  upon  healthy  individuals,  showed 
that  the  length  of  the  portion  of  the  catheter,  when  the  bladder 
was  moderately  full  and  the  desire  to  urinate  absent,  was 
eighteen  to  twenty-one  centimetres;  when  the  bladder  was  very 
full  and  the  desire  to  urinate  pronounced,  the  length  was  only 
sixteen  to  nineteen  centimetres."  Now,  as  a  rule,  the  measure- 
ments in  these  cases  of  castration  have  been  made  originally 
with  the  bladder  more  or  less  distended  and  later  with  the 
bladder  nearly  or  quite  empty,  so  that  the  reported  improvement 
is  probably  understated  rather  than  exaggerated.  If  the  atrophy 
of  the  prostate  is  once  admitted,  however,  the  change  in  the 
urethra  requires  no  further  explanation. 

8.  The  return  of  power  in  the  bladder  has  been  in  some 
cases  (66  per  cent.)  as  surprising  as  the  disappearance  of  the 
cystitis.  It  is  now  quite  certain  that  Sir  Henry  Thompson's 
assertion,  that  the  return  of  voluntary  power  in  the  bladder  is 
impossible  after  two  years'  use  of  the  catheter,  is  incorrect. 

There  has  been  much  variation  in  this  respect  in  the  recorded 
cases.  So  far  as  I  know,  there  is  no  certain  method  of  determin- 
ing in  advance  whether  a  particular  bladder  is  hopelessly  dilated 
and  atonic  or  still  possesses  power  of  recuperation.  Of  course 
in  many  cases  the  evidence  of  continued  contractility  will  be 
unmistakable.  But  even  after  complete  retention  with  the  with- 
drawal of  urine  exclusively  by  the  catheter  for  years  there  has 
been  noted  a  satisfactory  return  of  power  in  the  detrusor,  in 
some  instances  almost  amounting  to  perfect  health. 

g.  The  possibility  of  operating  in  the  presence  of  an  un- 
detected calculus  does  not  seem  to  me  a  very  grave  objection  to 
the  operation.  The  most  unfavorable  subjects  for  litholapaxy 
and  for  all  forms  of  lithotomy  are  the  advanced  prostatics  with 
cystitis  and  deep  post-prostatic  pouches.  If  castration  will,  in 
even  a  minority  of  such  cases,  mitigate  the  vesical  inflammation, 
and   wholly   or  partially  obliterate  the   cul-de-sac   behind   the 
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prostate,  it  will  certainly  be  deliberately  adopted  as  a  preliminary 
operation  by  many  surgeons.  I  did  this  in  one  case  (No.  107) 
with  the  most  satisfactory  results. 

If  the  stone  chanced  to  be  found  after  instead  of  before  cas- 
tration, I  cannot  see  that  any  serious  difficulty  would  follow. 
Its  removal  would  certainly  be  an  operation  both  easier  and  less 
dangerous  if  prostatic  atrophy  had  occurred. 

10.  The  assertion  that  the  cases  have  been  reported  too  soon 
to  make  the  results  reliable  is  true  of  some,  but  certainly  not  of 
all.  The  successful  cases  may  be  grouped  as  to  time  of  report 
in  three  classes:^  i.  Those  reported  immediately  after  the 
operation,  i.  e.,  within  the  first  two  or  three  weeks,  and  from 
which  nothing  further  has  been  heard;  these  number  seven,  or 
8.7  per  cent.  2.  Those  in  which  from  a  month  to  three  months 
elapsed  before  the  patient  passed  from  observation,  and  in  which 
the  prostatic  changes  and  the  improvement  in  symptoms  were 
carefully  noted.  These  number  sixteen,  or  20  per  cent.  3. 
Those  observed  after  three  months,  and  in  which  the  local 
changes  seem  to  have  reached  their  culmination  and  the  health 
of  the  patient  appeared  to  be  permanently  re-established.  These 
were  fifty-seven  in  all,  a  percentage  of  71. 3. 

It  is  obvious  that  enough  cases  have  been  followed  for  a 
sufficient  length  of  time  to  warrant  belief  in  the  permanence  of 
the  cure  when  once  effected.  That  there  may  be  remote  general 
effects  from  the  operation  not  now  known  or  appreciated  is,  of 
course,  a  possibility.  But  it  seems  unlikely  that  anything  new 
will  be  observed  in  this  respect,  as  castration  is  one  of  the  oldest 
known  operations,  and  has  been  investigated  both  as  to  imme- 
diate and  remote  consequences  with  great  detail  and  thorough- 
ness." 

The  unfavorable  results  remain  to  be  considered.  The  fatal 
cases  have  been  twenty,  a  percentage  of  eighteen.  But  I  would 
respectfully  ask  that  in  considering  this  apparently  high  mor- 
tality due  consideration  be  given  the  attendant  circumstances. 

^   Exclusive  of  MouUin's  ten  cases. 

'  Mojon:  Memoire  sur  les  Effets  de  la  Castration  dans  le  Corps  Humain.  Genes, 
1813  ;  Curling,  op.  cit. ;   Launois,  op.  cit. 
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In  the  first  place,  while  I  have  included  the  series  of  cases 
published  by  Mr,  Fauls  of  Glasgow,  1  do  not  believe  that  they 
should  figure  in  the  statistics.  I  have  put  them  in  only  to  ask 
permission  to  throw  them  out  again.  They  are  absolutely  lack- 
ing in  all  the  details  which  would  be  necessary  to  give  value  to 
them.  If  the  operation  were  one  which  was  dangerous  in  itself, 
they  should,  of  course,  be  admitted,  as  well  as  all  the  successful 
cases,  some  of  which  are  equally  without  detail.  But  in  this 
instance  a  mortality  of  80  per  cent,  in  a  series  of  five  cases  cer- 
tainly requires  explanation. 

In  only  two  of  the  cases  is  the  age  given.  In  only  one  is  the 
size  of  the  prostate  estimated.  In  two  the  urine  is  said  to  have 
contained  "pus  and  blood;"  no  other  urinary  examination  is 
alluded  to.  In  only  one  is  the  amount  of  residual  urine  men- 
tioned. The  condition  of  the  patient  as  to  general  health  is 
not  once  described.  In  other  words,  nearly  all  the  factors  upon 
which  prognosis  is  based  have  been  omitted.  Moreover,  it  is 
stated  of  these  patients  that  "  some  had  been  relieved,  so  far,  of 
bladder  and  kidney  disturbance  by  perineal  section,  all  with  the 
object  of  minimizing  the  immediate  and  remote  effects  of  the 
operation."  Perineal  prostatotomy  in  such  cases  has  a  mortality 
of  its  own.  It  seems  to  me  inconceivable  that  anyone  familiar 
with  the  literature  of  the  subject  should  perform  it  "  with  the 
object  of  minimizing"  the  effects  of  castration.  It  will  doubt- 
less often  be  the  operation  of  choice,  and  its  previous  perform- 
ance need  not  necessarily  prevent  a  later  castration,  but  the 
combined  operation  would  certainly  have  a  higher  mortality  than 
either  prostatotomy  or  orchectomy  alone. 

It  would,  of  course,  be  easy  if  patients  were  selected  in  the 
condition  of  the  one  I  have  already  reported  to  you  (Case  104) 
to  keep  the  mortality  at  those  figures.  But  it  is  only  proper 
that,  if  the  operation  is  done  (as  was  mine  in  that  instance),  as 
a  justifiable,  although  apparently  hopeless,  attempt  to  give  the 
patient  the  only  shadow  of  a  chance  that  offered,  it  should  be  so 
recorded.  For  these  reasons,  in  estimating  the  true  mortality  of 
the  procedure  I  would  omit  Mr.  Fauld's  four  cases  (Nos.  13,  14, 
15,  16),  and  my  own  case  (No.   104).     Furthermore,  it  is  re- 
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marked  of  case  No.  36  (Glenn)  that  the  patient  was  moribund 
at  the  time  of  operation.  Case  103  (Watson)  was  delirious  at 
the  time  of  operation,  and  at  the  same  time  underwent  opera- 
tion for  the  cure  of  double  inguinal  herniae.  Case  52  (Lichty) 
was  thought  to  be  so  unfavorable  that  the  patient  was  only  ope- 
rated on  when  he  expressed  a  preference  for  death  as  compared 
with  a  continuance  of  his  sufferings.  Case  43  (Haynes)  lived 
between  two  and  three  months.  I  have  included  it,  but  it  can 
scarcely  be  considered  an  operative  death.  In  Case  13  (Faulds), 
a  death  from  hemiplegia,  nearly  four  weeks  after  the  operation, 
seems  scarcely  chargeable  to  it,  especially  as  the  urinary  symp- 
toms were  said  to  be  "  mitigated."  Case  28  (Finney)  had  been 
insane  at  intervals  before  operation  and  died  insane.  Case  39 
(Halsted)  had  a  suprapubic  cystotomy  performed,  as  well  as  the 
castration.  The  prostate  was  "  riddled  with  abscesses."  Case 
47  (Horwitz)  was  in  "  a  desperate  state,"  and  it  was  merely  a 
question  as  to  what  operation  offered  some  hope  with  the  least 
risk.  Case  82  (Souchon)  recovered  power  in  the  bladder,  and 
died  of  pulmonary  trouble  at  the  end  of  six  weeks.  He  had 
had  a  previous  suprapubic  prostatectomy,  and  had  a  permanent 
fistula. 

Some  of  the  others  were  scarcely  less  unfavorable,  another  of 
Halsted's  being  described  as  a  "  desperate  case,"  in  which  some- 
thing had  to  be  done ;  but  if  I  may  be  allowed  to  withdraw 
these  thirteen  cases  from  the  list,  so  that  we  may  get  the  legiti- 
mate average  mortality  in  cases  operated  on  with  a  reasonable 
expectation  of  cure,  we  have  left  a  total  of  seven  deaths  in 
ninety-eight  cases,  a  mortality  of  7.1  per  cent.  I  believe  it  will 
be  less  in  the  future.  If  so,  it  will  accord  with  the  history  of 
every  new  operation  in  the  matter  of  mortality.  A  table  of 
ninety-five  cases  of  suprapubic  prostatectomy,  arranged  chro- 
nologically, shows,  as  I  pointed  out  in  1893,  a  mortality  of  20 
per  cent,  for  the  whole  number,  but  of  only  15  per  cent,  for  the 
last  half;  the  mortality  of  the  first  half  was  25  per  cent. 

I  think  a  careful  and  impartial  study  of  the  cases  in  the  table 
of  deaths  will  show  that  in  every  one  as  to  which  details  are 
given  there  was  little  to  be  hoped  for  from  palliative  operations, 
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and  less  from  the  unaided  efforts  of  nature,  while  it  seems  highly 
probable  that  any  other  radical  procedure  would  have  been  at 
least  equally  likely  to  result  fatally. 

Moreover,  even  in  these  desperate  cases  it  is  most  interesting 
to  note  that  fifteen  (75  per  cent.)  showed  some  distinct  improve- 
ment in  symptoms  or  some  shrinkage  of  the  prostate  before 
they  died. 

But  while  there  is  little  or  no  risk  in  the  operation  itself,  if  it 
is  applied  in  the  future  as  widely  as  it  has  already  been — i.e.,  to 
patients  of  all  ages  and  all  degrees  of  weakness,  of  uraemia  and 
of  toxaemia — it  will,  undoubtedly,  always  have  a  considerable 
mortality. 

The  average  age  of  eighty-six  patients  included  in  the  table, 
whose  ages  were  given,  is  sixty-six  and  a  half  years ;  the  aver- 
age age  of  the  fourteen  cases  among  those  who  died,  in  which 
the  age  was  given,  is  between  sixty-nine  and  seventy.  Although 
the  years  of  the  patient  must  be  an  important  factor  in  determin- 
ing the  result  in  this  as  in  other  operations,  it  is  the  real  age 
rather  than  that  of  the  calendar  which  will  tell.  The  senility  of 
the  tissues,  the  degree  and  extent  of  arterio-sclerosis,  especially 
as  affecting  the  integrity  of  the  kidneys,  are  more  important  than 
the  nominal  age.  This  varies  widely  in  just  these  cases,  the 
relationship  between  general  atheroma  and  prostatic  enlarge- 
ment being  so  close  that  so  distinguished  an  observer  as  Guyon 
has,  as  I  have  already  mentioned,  based  upon  it  a  theory  of 
causation.  I  am  strongly  of  the  opinion  that  when  we  have 
enough  detailed  cases  for  broad  generalization  we  will  find  that 
the  mortality  of  this  operation  will  have  a  very  direct  relation 
to  a  few  factors,  the  most  important  being  the  presence  or  ab- 
sence of  renal  infection,  and  the  history  of  long-continued 
catheter  life,  or  of  a  number  of  attacks  of  complete  retention, 
or  of  a  very  large  amount  of  residual  urine.  If  these  factors  are 
conjoined,  the  case  would  be  of  the  most  unfavorable  type,  the 
suppurative  disease  of  the  kidneys  following  infection  crippling 
to  the  point  of  uselessness  organs  already  suffering  from  the 
effects  of  prolonged  backward  pressure.  In  the  forty-seven  cases 
in  which  the  duration  of  the  prostatic  symptoms  was  stated  defi- 
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nitely,  the  average  is  seven  and  a  half  years.  In  the  six  fatal 
cases  in  which  the  duration  was  specifically  given  the  average 
is  only  four  years.  In  the  twenty-two  cases  in  which  the  period 
during  which  the  catheter  was  used  is  stated  definiteley  the  aver- 
age is  four  years.  In  the  five  instances  in  the  table  of  deaths 
it  is  3.4  years. 

Differences  in  the  size,  the  density,  and  the  shape  of  the  pros- 
tatic overgrowth  will  probably  be  found  to  be  minor  factors  in 
determining  mortality,  and  more  important  ones  in  relation  to 
the  degree  of  improvement  effected  by  the  operation,  and  to  the 
rapidity  with  which  it  occurs.  After  careful  study  of  the  cases^ 
I  do  not  think  we  have  the  data  for  positive  conclusions  on  these 
points.  Of  the  1 1 1  cases  only  nineteen  were  not  definitely  stated 
to  have  been  improved  at  the  expiration  of  varying  periods.  Of 
these  nineteen,  nine  were  included  in  the  table  of  deaths,  leaving 
only  10  per  cent,  of  apparent  failures.  But,  as  in  many  of  the 
whole  number  no  mention  is  made  of  the  density  of  the  over- 
growth and  no  estimate  of  the  size,  it  is  impossible  to  say  whether 
or  not  these  failures  were  due  to  the  fact  that  in  these  cases  the 
enlargement  was  of  the  hard  and  fibrous  variety,  with  an  abun- 
dance of  connective  tissue  and  relatively  little  glandular  structure. 
Prostates  thought  to  show  this  kind  of  enlargement  have  been 
reported  as  shrinking  with  rapidity,  but,  of  course,  the  observers 
may  have  been  mistaken.  It  is  encouraging  to  note,  however, 
that  the  microscopic  studies  thus  far  made  seem  to  indicate  an 
atrophy  of  the  stroma  almost  as  rapid  as  that  of  the  glandular 
element. 

The  remote  results  of  the  operation  cannot  yet  be  determined. 
The  cases  of  death  with  precedent  mental  symptoms  described 
as  "mania,"  "acute  mania,"  "childishness,"  etc.,  are  only  such 
as  every  surgeon  is  familiar  with  in  a  certain  proportion  of  cases 
of  operation  on  aged  persons  whose  mental  equilibrium  is  easily 
disturbed,  and  can  have  no  bearing  on  the  question  of  later 
mental  changes  as  a  result  of  the  castration.  With  greater 
accuracy  we  would  probably  classify  the  large  majority  of  them 
as  "  uraemia,"  and  some  of  the  remainder  as  ''traumatic  de- 
lirium."    It    is   worthy   of   note   that   no    mental    or    physical 
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changes  whatever  (except  favorable  ones)  have  been  noted  in  a 
single  one  of  all  the  successful  cases,  some  of  them  now  dating 
back  for  nearly  a  year  and  a  half  All  the  information  we  have 
on  this  subject — and  it  is  far  from  scanty — -leads  to  the  belief 
that  the  removal  of  the  testicles  from  persons  who  have  reached 
full  adult  life,  and  a  fortiori  from  aged  persons,  has  no  effect 
whatever  on  the  mental  functions  or  on  the  general  physical 
characteristics.  Impotence  will  undoubtedly  be  caused  in  the 
majority  of  cases,  but  even  this  is  not  inevitable  (see  Cases  7,  42, 
and  92). 

Properly  to  compare  this  operation  with  the  other  methods 
employed  in  the  treatment  of  prostatic  enlargement  it  seems 
necessary,  as  its  position  is  still  so  indeterminate,  to  review 
briefly  the  procedures  appropriate  to  various  conditions  and 
stages  of  hypertrophy, 

Dilatatiojt.  A  patient  who  presents  the  symptoms  of  the 
prostato-vesical  congestion  of  the  early  stages  of  hypertrophy, 
who  is  disturbed  once  or  twice  at  night,  who  has  an  enlarge- 
ment of  moderate  density,  appreciable  through  the  rectum,  but 
not  offering  much  resistance  to  the  introduction  of  an  ordinary 
catheter,  and  who  has  but  little  residual  urine,  is  likely  to  derive 
great  benefit  from  the  systematic  introduction  of  full-sized  steel 
sounds.  This  treatment  alone  often  seems  to  relieve  existing 
symptoms  and  to  prevent,  or,  at  least,  delay,  the  development 
of  further  trouble.  Of  course,  while  this  is  the  case  no  more 
radical  treatment  would  usually  be  considered. 

2.  Catheterism  should  be  systematically  employed  in  cases  in 
which  the  quantity  of  residual  urine  is  three  or  four  ounces  or 
more,  and  in  which  the  introduction  of  the  instrument  is  easy 
and  painless,  and  the  urine  is  sterile.  The  frequency  should  be 
proportionate  to  the  amount  and  character  of  the  residual  urine, 
a  very  good  working  rule  (if  the  urine  is  sterile)  being  to  use  the 
catheter  once  daily  (preferably  at  bedtime)  for  three  ounces, 
twice  for  six  ounces,  and  then  once  more  for  any  additional  two 
ounces.  With  sterile  urine  it  is  rarely  necessary  to  use  it  oftener 
than  once  in  every  four  hours. 

It  may  be  said  at  once  that  in  those  patients  with  but  mod- 
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erate  obstruction,  or  with  a  high  grade  of  compensatory  hyper- 
trophy of  the  bladder,  with  a  small  amount  of  residual  urine, 
which  remains  sterile,  and  in  whom  catheterism  is  easy  and 
painless,  operation  is  not  to  be  thought  of.  The  time  may  come 
when,  by  perfecting  our  methods  of  diagnosis  and  our  operative 
technique,  this  class  of  prostatics  may  be  benefited  by  active 
surgical  interference,  but  it  has  not  yet  arrived.  Dilatation  and 
catheterism,  as  above  described,  at  present  represent  the  best 
therapeutics,  especially  if  the  rigid  observance  of  details  of  anti- 
sepsis is  emphasized,  insisted  upon,  and  never  lost  sight  of  ^  But 
it  must  be  remembered  that  these  methods  are,  in  the  majority 
of  cases,  merely  palliative,  and  that,  as  a  rule,  the  introduction 
of  instruments  gradually  becomes  more  difficult,  cystitis  and 
atony  of  the  bladder  result  from  the  catheterism,  which  increases 
in  frequency  and  painfulness,  and  some  operative  measure  must 
be  considered.  At  this  time  castration  will  probably  be  rejected 
in  the  large  majority  of  cases  on  account  of  the  sentimental 
objections  to  the  operation.  Launois  has  said  truly  that  even 
men  whose  sexual  powers  have  vanished  desire  to  preserve  the 
testes  as  evidence  of  a  virilite  passee.  The  dominating  position 
of  the  sexual  instinct  throughout  the  whole  animal  kingdom 
makes  this  feeling  on  the  part  of  the  patient  readily  compre- 
hensible. But  I  cannot  so  easily  understand  why  the  surgeon 
should  be  expected  to  regard  this  sentiment,  or,  indeed,  the 
function  itself,  with  reverence.  I  am  strongly  disposed  to 
agree  with  a  medical  man  who  writes  me,  "  When  a  man  in 
advanced  years  suffers  severely  from  the  disabilities  and  dan- 
gers caused  by  an  enlarged  prostate,  it  is  difficult  to  under- 
stand why  the  preservation  of  a  sexual  function  which  has 
become  useless  to  humanity  and  a  constant  menace  to  his  own 
comfort  and  safety  should  be  considered  as  an  especially  sacred 
duty." 

I  hope  that  this  operation  will  occasionally,  at  least,  be  con- 
sidered at  this  stage  when  some  operation  is  for  the  first  time 
clearly  indicated  and  justified,  and  when  all  operations  would  be 

1  Annals  of  Surgery,  August,  1893. 


136  WHITE, 

attended  by  better  results  than  if  done  later.     It  would  then 
come  in  competition  with — 

3.  Overstretching  of  the  Prostatic  Urethra.  This  procedure  is 
not  likely  to  be  followed  by  good  results  in  cases  in  which  the 
median  lobe  and  the  vesical  neck  are  chiefly  concerned.  In 
those  of  lateral  hypertrophy,  in  which  the  urethra  is  simply 
narrowed,  and  is  narrowed  and  rendered  tortuous,  it  might  be  of 
use.  If  it  is  tried  it  should  certainly  be  conducted  under  ether, 
and  should  be  carried  to  the  furthest  degree  consistent  with 
safety.  This  operation  may  be  said  to  be  indicated  (tentatively 
or  experimentally)  in  those  cases  in  which  palliative  treatment 
has  failed  and  more  radical  measures  are  declined.  Its  results 
are  doubtful.  There  should,  of  course,  be  almost  no  mortality; 
but,  on  the  other  hand,  nothing  like  a  cure  could  be  anticipated. 

4.  Perineal  prostatotomy ,  with  prolonged  drainage  or  the  for- 
mation of  a  permanent  fistula,  will  undoubtedly  be  preferred  in 
many  cases.  Its  mortality  is  only  about  4.5  per  cent.  It  often 
relieves  the  cystitis  and  will  sometimes  effect  a  cure — /.  e.,  after 
withdrawal  of  the  tube,  or,  after  cessation  of  the  vesical  irriga- 
tions through  the  wound,  the  latter  will  close  and  there  will  be 
no  return  of  obstructive  symptoms.  The  precise  mode  by  which 
it  acts  has  not  been  demonstrated,  but  it  seems  probable  that  it 
is  a  combination  of  mechanical  dilatation  of  the  channel  with  a 
certain  amount  of  cicatricial  contraction  in  the  substance  of  the 
gland,  reducing  its  bulk  in  the  immediate  vicinity  of  the  urethra, 
and  thus  diminishing  its  obstructive  power. 

I  wrote,  in  1893:^  "  The  operation  should  be  regarded  as  that 
of  choice  in  all  those  cases  in  which,  with  marked  diminution 
of  expulsive  force  and  with  cystitis,  there  are  also  evidences  of 
widespread  degenerative  changes  or  of  distinct  renal  disease,  and 
toxjemia  and  general  feebleness  are  present.  It  is  also  to  be 
preferred,  as  a  rule,  even  in  the  absence  of  renal  or  constitutional 
symptoms,  if  the  bladder  is  rigid  and  contracted,  and  will  hold 
only  a  few  ounces  of  urine,  or  if  the  atony  is  nearly  absolute  and 
does  not  tend  to  improve  under  careful  treatment."     It  must  be 

1  Annals  of  Surgery,  August. 
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said,  however,  that  its  proper  place  is  among  palliative  opera- 
tions ;  that  in  the  majority  of  cases  the  fistula  must  be  kept  open 
throughout  life ;  and  that  it  will  often  refuse  to  close  even  when 
it  is  desired  that  it  shall  do  so.  The  inconvenience  of  this  con- 
dition and  the  undoubted  risk  of  renewed  vesical  infection  at- 
tending a  permanent  fistula  (which  will  often  suppurate  continu- 
ously) seem  to  me  to  compare  very  unfavorably  with  the 
results  obtained  in  the  average  cases  of  castration.  If  the  latter 
operation  were  done  under  the  same  circumstances  as  perineal 
prostatotomy,  its  mortality  would  probably  be  less  and  its  results, 
as  regards  re-establishment  of  function,  infinitely  better. 

5.  Suprapubic  cystotomy  zvith  prolonged  drainage  or  with  the 
formation  of  a  permanent  fistula  has  a  mortality  but  little  greater 
than  the  previous  operation,  gives  equally  good  drainage  if 
properly  performed,  and  has  the  advantage  of  permitting  a  more 
thorough  exploration  of  the  bladder  and  of  being  converted  into 
a  prostatectomy  if  the  condition  warrant  it.  It  offers  no  pros- 
pect of  cure,  however,  is  altogether  inapplicable  to  cases  with 
small  rigid  bladders,  and  even  with  Buckston  Browne's  excel- 
lent apparatus,  or  with  McGuire's  or  Morris's  ingenious  modifi- 
cation of  the  operation,  the  patient's  person  and  clothing  are  apt 
to  be  urinous  and  offensive,  and  there  are  many  minor  incon- 
veniences. 

I  believe  that,  with  the  "  sentimental "  objection  put  aside, 
there  is  little  to  be  said  in  favor  of  the  operation  as  compared 
with  castration. 

Perineal  Prostatectomy.  The  chief  clinical  indications  for  this 
operation  may  be  said  to  be  those  already  enumerated  as  justi- 
fying prostatotomy,  which  may  always  be  converted  into  a 
prostatectomy  if  the  perineal  distance  permits  the  growth  to  be 
reached  by  the  finger,  and  it  is  found  to  be  of  small  size  and 
limited  to  the  median  line  posteriorly,  or  pedunculated  and 
acting  like  a  ball-valve  at  the  neck  of  the  bladder.  The  chief 
objections  to  the  method  as  a  formal  procedure,  when  a  radical 
operation  has  been  determined  upon,  are  that  in  only  about  one- 
third  or  one-fourth  of  the  cases  (Watson  McGill)  could  the 
growth  be  reached  by  the  finger  of  the  operator  ;  that  often,  even 
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when  accessible  to  the  finger,  it  cannot  be  satisfactorily  dealt 
with  through  the  narrowed  urethra  ;  and  that  vesical  projections 
are  altogether  beyond  reach  for  accurate  or  careful  manipula- 
tion. It  has  a  mortality  of  14.3  per  cent.,  and  on  that  account 
and  on  account  of  the  comparative  uncertainty  of  results  should, 
I  think,  be  only  exceptionally  employed,  and  will  not  often  be 
weighed  in  the  scale  with  castration.  The  practical  advantages 
certainly  seem  to  rest  with  the  latter  operation, 

7.  Sicprapubic  Prostatectomy.  Of  this  operation  I  wrote  in 
1893^  that  it  was  "the  operation  to  be  preferred  in  all  those 
cases  in  which,  palliative  treatment  having  failed,  there  are 
unmistakable  indications  that  the  local  conditions  are  growing 
worse,  the  general  health  remaining  as  yet  unaffected.  The  best 
possible  period  is  that  before  the  development  of  marked  and 
continuous  cystitis,  while  some  power  still  remains  in  the  vesi- 
cal walls,  and  the  bladder  is  neither  thinned  and  dilated  nor 
rigid  and  contracted.  Under  these  circumstances,  in  the  pres- 
ence of  a  patient  who  reports  that  he  is  disturbed  at  night  with 
increasing  frequency;  that  he  is  obliged  to  use  the  catheter 
oftener,  and  not  only  does  so  with  greater  discomfort  but  with 
less  relief  in  the  interval ;  that  the  urine  is  occasionally  turbid 
and  offensive ;  that  he  has  recently  had  one  or  more  attacks  of 
retention,  and  that  he  is  beginning  to  lose  flesh  and  appetite,  it 
appears  to  me  that  the  indications  for  operative  interference  are 
unmistakable,  and  that  the  suprapubic  method  is  obviously  the 
one  to  be  selected." 

Is  this  true  to-day  ?  If  the  operation  of  castration  holds  its 
own,  it  will  be  because  it  has  manifest  advantages  over  the  one 
we  are  now  considering.  I  believe  that  those  advantages  exist 
and  are  as  follows :  {a)  The  mortality  of  the  first  extensive  series 
of  suprapubic  prostatectomies  published  was  25  per  cent.  The 
mortality  of  my  table  of  a  slightly  larger  number  of  cases  is  18 
per  cent.,  including  every  known  death  even  when  it  occurred 
months  after  operation.  The  true  mortality,  as  I  have  already 
said,  I  believe  to  be  about  7  per  cent.     The  death-rate  will  be 

1  Loc.  cit. 
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lower  in  the  future  in  both  operations,  but  the  proportional  dif- 
ference in  favor  of  castration  will  probably  persist  or  increase, 
as  castration  is  a  simple,  easy,  rapid  procedure,  without  danger 
per  se,  and  requiring  for  its  safe  performance  only  a  proper  selec- 
tion of  cases.  It  seems  to  me  not  unfair  to  add  that  in  the 
present  instance  the  facts  have  been  obtained  largely  by  per- 
sonal solicitation,  and  that  unfavorable  cases  have  not  been 
suppressed,  (d)  The  return  to  local  and  general  health  in  the 
successful  cases  has  been  more  complete  and  vastly  more  rapid 
than  after  prostatectomy.  A  re-establishment  of  almost  perfect 
health  appears  to  have  occurred  in  fifty-one  cases  (51.2  per 
cent.^)  within  from  four  to  twelve  weeks,  (c)  Vesical  contrac- 
tility was  re-established,  cystitis  disappeared,  and  all  pain  ceased 
in  such  a  large  proportion  of  the  successful  cases  that  it  seems 
unlikely  that  any  operation  which  opens  the  bladder  and  neces- 
sitates healing  by  granulation  will  secure  equivalent  results ; 
certainly  suprapubic  prostatectomy  has  not  yet  done  so.  (d)  A 
permanent  fistula  may  follow  suprapubic  prostatectomy  and 
prove  a  continual  source  of  annoyance  even  when  all  the  other 
results  have  been  favorable,  (e)  It  is  too  soon  yet  to  compare 
the  relative  dangers  of  relapse.  Case  81  (Souchon)  is,  how- 
ever, interesting  in  this  respect.  The  patient  had  been  taught 
to  use  the  catheter  for  himself  after  a  suprapubic  prostatectomy 
in  October.  In  February  he  returned  because  the  introduction 
of  the  instrument  had  become  impossible.  Although  more 
than  70  per  cent,  of  the  cases  of  castration  in  the  table  had 
been  observed  for  over  three  months,  in  not  a  single  one  did 
relapse  occur. 

I  concluded  my  paper  in  1893  with  the  remark  "that  if  we 
ever  reach  a  point  in  certainty  of  knowledge  in  this  direction 
comparable  to  that  already  attained  in  regard  to  oophorectomy 
in  relation  to  uterine  fibroids,  and  can  promise  equivalent  re- 
sults, there  will  be  no  lack  of  cases  willing  to  submit  to  an 
operation  almost  painless,  with  a  low  mortality,  and  followed 
by  no  such  unpleasant  conditions  as  accompany  persistent  fistu- 

^  Exclusive  of  Moullin's  ten  cases. 
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lous  tracts,  either  suprapubic  or  perineal,  even  although  the 
operation  carries  with  it  the  certainty  of  sacrificing  whatever 
sexual  power  has  survived  the  excessive  and  often  intolerable 
sufferings  of  such  patients." 

I  find  that  Greig  Smith^  says  that  the  general  mortality  of 
oophorectomy  for  myomata  is  somewhere  near  lO  per  cent. 
He  adds,  "As  to  the  results,  we  may,  in  every  thirteen  cases 
of  recovery  after  operation,  reckon  upon  complete  cure — /.  e., 
shrinking  of  the  tumor  and  menopause,  in  ten  cases,  improve- 
ment in  two,  and  failure  in  only  one."  An  examination  of  the 
table  of  castrations  shows  that  with  that  as  a  basis  we  may  in 
every  thirteen  cases  of  recovery  count  upon  eleven  being  com- 
plete cures  in  the  sense  of  shrinking  of  the  tumor,  one  being 
improved,  and  one  being  unsuccessful. 

The  analogy  which  I  have  always  thought  so  remarkable 
between  the  two  conditions  and  the  indications  for  operation  is 
thus  even  more  strikingly  illustrated  by  the  results  of  opera- 
tion ;  and  the  number  of  cases  already  reported  amply  justifies 
the  prophecy  I  ventured  to  make  in  regard  to  the  willingness 
of  patients  to  be  operated  upon. 

Part  III. 

I.  Unilateral  Castration.  A  number  of  observations  have 
been  recorded  from  time  to  time  seeming  to  show  the  same  sort 
of  relation  between  a  single  testicle  and  the  corresponding  lobe 
of  the  prostate  that  has  now  been  demonstrated  to  exist  between 
both  testicles  and  the  entire  gland. 

Godard^  long  ago  showed  that  if  a  testicle  undergoes  an 
arrest  of  development,  or  if  its  migration  is  incomplete,  the 
prostatic  lobe  and  seminal  vesicle  of  the  affected  side  undergo 
atrophy.  Others  (Lennox,  Watson)  have  made  the  same  ob- 
servation, and  it  is  now  quite  clear  that  there  is  a  definite  rela- 
tion or  sympathy  between  each  testicle  and  the  lateral  lobe  of 

^  Abdominal  Surgery,  second  edition,  p.  187. 
2  Etudes  sur  la  Monorchidie,  Paris,  1857. 
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the  prostate  and  the  seminal  vesicle  on  the  corresponding  side. 
A  few  illustrative  cases  will  suffice. 

Bezanfon^  has  recorded  a  case  which  is  of  special  value,  be- 
cause it  was  possible  to  make  a  full  histological  study  of  the 
prostate.  Launois's"  abstract  shows  that  in  a  man  twenty  years 
of  age  with  an  undescended  and  atrophied  testicle,  situated  in 
the  left  iliac  fossa,  there  was  atrophy  of  the  prostate  and  sem- 
inal vesicle  on  the  same  side.  The  patient  died  of  pulmonary 
tuberculosis.  The  atrophy  was  of  sufficient  extent  to  be  easily 
noticeable  by  sight  and  touch.  The  microscope  showed  it  to 
be  most  marked  as  to  the  glandular  tissue.  Launois  reports  a 
similar  case  in  a  man  forty  years  of  age.  He  also  records  a 
case  of  one-sided  atrophy  of  the  prostate  corresponding  to  a 
testicular  atrophy  following  a  number  of  attacks  of  gonorrhoea! 
orchitis.  Much  similar  evidence  might  be  adduced,  but  a  brief 
study  of  the  literature  is  convincing  as  to  the  possibility  of  in- 
fluencing one  side  of  the  prostate  by  castration  on  the  same 
side.  These  facts  led  me  to  write  to  the  Medical  Nezvs  (Febru- 
ary 9,  1895),  asking  for  information  from  surgeons  as  to  the 
effect  of  unilateral  castration  upon  the  total  bulk  of  the  prostate. 
I  remarked  that  existing  evidence  was  scanty,  but  seemed  to 
point  clearly  to  one-sided  atrophy  of  the  prostate  as  a  common 
result  of  the  removal  of  one  testicle,  and  that  some  experiments 
which  I  was  making  on  dogs  corroborated  this  view,  as  did  the 
observed  condition  of  the  prostate  in  monorchids.  I  added, 
"If  it  is  found  that  the  diminution  in  size  extends  to  the  other 
lobe,  or  if  the  shrinking  of  one  lobe  will  in  any  large  propor- 
tion of  cases  remove  or  lessen  the  mechanical  obstruction  to 
urination,  the  operation  might  at  once  be  extended  to  a  much 
larger  number  of  patients  and  at  an  earlier  and  more  favorable 
stage  of  the  disease."  Since  sending  this  letter,  the  following 
communications  have  been  published  or  have  been  received  by 
me : 

1  fitude  sur  I'Ectopie  testiculaire  du  jeune  age  et  son  Traitement.  These  de  Paris, 
1892. 

2  Annales  des  Maladies  des  Org.  Gen.-Urin,  October,  1894. 
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H.  E.  Clark^  said  that  on  February  25th  he  had  performed 
unilateral  castration  in  the  case  of  a  man  sixty-five  years  of  age, 
whose  catheter  history  covered  a  period  of  five  years.  The 
patient  had  done  well  and  was  making  a  good  recovery,  but  the 
time  was  too  short  to  permit  of  changes  in  the  prostate  being 
noticed. 

Mr.  Fenwick-  reported  a  series  of  interesting  cases.  In  three 
cases  of  unilateral  castration  nothing  definite  was  felt  in  two; 
in  the  third  the  prostatic  lobe  on  the  same  side  was  larger  than 
its  fellow.  In  two  cases  of  monorchidism  there  was  one  in- 
stance in  which  the  prostate  was  smaller  on  the  affected  side 
and  one  in  which  that  side  was  the  larger.  In  six  cases  of 
extreme  atrophy  of  a  testis  consecutive  to  inflammation  there 
were  two  in  which  the  prostate  was  symmetrical  and  four  in 
which  the  larger  lobe  was  on  the  same  side  as  the  atrophied 
testis.  In  nine  cases  of  extreme  atrophy  (cause  unknown), 
seven  had  both  lobes  of  the  prostate  equal,  one  had  a  smaller 
lobe  on  the  side  of  atrophy,  and  one  a  larger  lobe. 

Mr.  Fenwick  adds:  "I  point  out  with  some  diffidence  that 
these  cases  are  mostly  at  variance  with  Dr.  White's  surmises. 
At  the  same  time  I  am  aware  that  rectal  examination,  however 
skilled,  is  as  uncertain  a  guide  to  the  activity  of  the  prostate  as 
it  is  unreliable  for  estimating  the  amount  of  urinary  obstruction 
which  may  be  present.  Moreover,  none  of  us  know  the  normal 
shape  of  the  prostate,  for  it  varies  with  each  decade  and  with 
each  individual.  Lastly,  few  seem  to  appreciate  the  fact  that 
the  prostate  is  often  changed  in  rectal  contour  by  posture,  by 
vesical  distention,  and  by  excessive  use." 

The  following  letter  was  sent  February  16,  1895,  by  Dr.  W. 
G.  Fulton,  of  Scranton,  Pa.,  to  the  editor  of  the  Medical  News, 
and  was  kindly  referred  to  me.  '*  Sir  :  In  reply  to  the  request 
by  Professor  White,  in  the  News  of  February  9th,  for  informa- 
tion concerning  the  effect  of  unilateral  castration  on  the  pros- 
tate, I  have  a  case  which  may  be  of  interest.     In  November, 

'  British  Medical  Journal,  March  9,  1895. 
2  Ibid. 
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1893,  Patrick  M.  entered  the  Lackawanna  Hospital  suffering 
from  a  diseased  testicle.  He  had  also  an  enlarged  prostate,  and 
could  pass  his  urine  only  by  aid  of  a  catheter,  which  he  had 
learned  to  use  himself  On  December  ist  I  removed  the  dis- 
eased testicle,  and  before  leaving  the  hospital,  January  13th,  he 
could  urinate  freely  without  the  aid  of  an  instrument.  The 
prostate  at  that  time  had  perceptibly  diminished  in  size,  but  I 
did  not  observe  that  there  was  then  any  marked  difference  in 
the  size  of  the  two  sides.  I  have  not  been  able  to  see  the  case 
since." 

Dr.  H.  W.  Rand,  of  Brooklyn,  wrote  me  that  on  examining 
the  prostate  of  a  patient,  aged  fifty-one  years,  whose  right  tes- 
ticle had  been  removed  for  di^sease  nineteen  years  ago,  he  found 
the  right  side  of  the  prostate  somewhat  larger  than  the  left. 

Mr.  Aslett  Baldwin,*  of  the  Middlesex  Hospital,  recorded  the 
result  of  an  autopsy  on  a  monorchid,  aged  forty-nine  years,  in 
which  the  prostatic  lobe  was  only  one-eighth  inch  smaller  on 
the  affected  side  than  on  the  other. 

Dr.  P.  C.  Remondino"  said  that  in  four  recent  cases  of  uni- 
lateral castration  for  other  diseased  conditions,  in  elderly  sub- 
jects, two  had  had  a  well-pronounced  prostatic  enlargement,  and 
in  them  the  operation  was  soon  followed  by  a  remarkable  dimi- 
nution in  size. 

Dr.  S.  C.  Graves,  of  Grand  Rapids,  Michigan,  wrote  me  May 
8,  1895,  as  follows:  '^  On  October  20,  1894,  I  removed  the  right 
testicle  of  a  gentleman,  aged  twenty-four  years,  for  syphilitic 
orchitis.  I  have  examined  his  prostate,  and  find  that  the  cor- 
responding (right)  side  of  the  organ  has  undergone  decided 
atrophy.     The  left  side  seems  to  be  normal." 

Mr.  Charles  Morton^  publishes  the  following  interesting  com- 
munication: "Dr.  J.  William  White^  requests  surgeons  to  report 
cases  of  unilateral  castration  in  which  examination  of  the  pros- 
tate was  made.     On  March  7th,  I  removed  from  a  young  man, 

1  British  Medical  Journal,  March,  30,  1895. 

2  Ibid.,  April  6,  1895. 

*  Ibid.,  May  11,  1895. 

*  Ibid.,  March  2,  1895. 
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aged  seventeen  years,  an  imperfectly-developed  right  testicle, 
which  was  lying  just  over  the  pubes  and  was  surrounded  by  a 
'  congenital  hydrocele.'  Probably  it  had  been  retained  within 
the  inguinal  canal  in  childhood,  and  had  thus  failed  to  develop. 
It  was  in  constant  danger  of  pressure  against  the  pubes,  the 
hydrocele  only  filling  when  he  moved  about,  and  disappearing 
again  during  recumbency.  I  removed  the  testicle  and  hydro- 
cele sac  together.  Seven  weeks  after  the  operation,  and  when 
he  came  to  show  himself  at  the  hospital,  on  April  25th,  I  exam- 
ined the  prostate  and  found  most  decided  atrophy  of  the  corre- 
sponding side.  There  was,  indeed,  nothing  on  the  right  side 
at  all  corresponding  to  the  lobe  on  the  left,  which  is  very  well 
developed.  It  is  difficult  to  say  whether  this  is  due  to  the 
imperfect  development  or  removal  of  the  testicle.  When  we 
remember  the  rapidity  with  which  atrophy  has  occurred  in  en- 
larged prostate  after  bilateral  castration,  it  is  quite  possible  that 
the  small  size  of  the  right  side  in  this  case  is  due  to  atrophy 
following  the  operation,  and  I  am  inclined  to  think  that  this 
was  the  case,  as,  although  the  right  testicle  was  much  smaller 
than  the  left,  yet  it  contained  a  fair  amount  of  gland  tissue  which 
appeared  normal  in  structure." 

Dr.  J.  T.  Haynes,^  of  Sandusky,  Ohio,  reports  the  case  of  a 
man,  aged  sixty-three  years,  with  a  hydrocele  and  a  history  of 
prostatic  obstruction  dating  back  for  ten  years.  For  several 
years  he  had  to  resort  to  catheterism.  Tapping  and  injecting 
the  hydrocele  sac  was  followed  by  sloughing  of  the  testicle  and 
scrotum,  for  which  unilateral  castration  was  performed  June  il, 
1894.  Dr.  Haynes  continues  as  follows:  "The  fourth  day  after 
operation  the  patient  told  the  nurse  that,  much  to  his  surprise, 
he  had  been  able  to  pass  some  urine  unassisted  by  the  catheter. 
This  condition  gradually  increased  until  the  third  week  after 
operation,  since  which  time  he  has  not  had  the  slightest  diffi- 
culty in  voiding  his  urine.  He  is  to-day  an  inmate  of  the  Home, 
enjoying  the  best  of  health,  and  perfectly  free  from  dysuria  or 
any  complications  resulting  from  operation.     Rectal  examina- 

1  Medical  Record,  May  ii,  1895. 
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tion  by  finger  shows  a  prostate  gland  much  reduced  in  size,  but 
possibly  only  atrophied  on  one  side.  I  have  given  this  case  not 
to  show  any  result  as  following  the  operation  other  than  the 
effect  produced  upon  the  enlarged  prostate,  and,  in  honesty,  I 
will  admit  that  the  atrophy  of  the  prostate  was  not  the  point 
aimed  at  in  the  least  in  making  the  operation ;  but  I  am  con- 
vinced of  the  beneficial  effect  to  be  derived  from  this  procedure, 
and  deem  it,  in  all  cases  that  will  permit,  the  only  course  to 
pursue." 

Dr.  Haynes  (Sandusky,  Ohio)  also  sends  me,  May  25,  1895, 
the  following  interesting  description  of  a  recent  case : 

History.  Samuel  H.,  aged  seventy-two  years  ;  white  ;  bache- 
lor. Admitted  to  hospital  of  Ohio  Soldiers'  and  Sailors'  Home, 
August  13,  1894.  Disability:  hypertrophy  of  prostate  asso- 
ciated with  incontinence  of  urine  and  great  vesical  tenesmus 
during  certain  periods.  In  regard  to  past  history,  states  that 
he  has  had  gonorrhoea  a  great  many  times,  and  that  he  had 
syphilis  during  service  in  the  late  war.  Has  had  frequent 
attacks  of  bladder  trouble,  and  for  seven  or  eight  years  has  had 
gradually  increasing  difficulty  in  urination.  States  that  at  times 
physicians  had  failed  to  introduce  catheter  to  relieve  distended 
bladder. 

Present  condition  is  not  good.  Has  pronounced  valvular  heart- 
lesion  and  noticeable  lack  of  good  compensation ;  body  fairly 
well  nourished;  odor  of  urine;  examination  of  urine  shows 
specific  gravity  102 1  ;  no  albumin;  no  sugar;  pus  found  in 
large  quantities  and  constantly  present.  By  rectal  examination 
prostate  found  to  be  exceedingly  large,  round,  and  the  size  of  a 
lemon. 

Treatment.  General  condition  of  patient  with  condition  of 
bladder  and  urethra  received  first  attention.  Strictures  were 
dilated  and  bladder  daily  washed  out  with  silver  nitrate  solu- 
tion, which  relieved  to  a  considerable  degree  the  vesical  tenes- 
mus and  reduced  in  quantity  the  pus  contained  in  the  urine. 
Patient  was  told  of  operation  for  relief  of  hypertrophy,  and 
readily  consented. 

Operation.     August  22,  1894.     Ether  given  without  difficulty. 

Am  Surg  lO 


146  WHITE, 

Parts  previously  prepared  for  operation  ;  were  then  washed  with 
bichloride  i  :  1000.  Incision  about  four  inches.  Entire  scrotal 
contents  of  left  side  removed.  Cord  dissected  up  and  tied.  Wound 
closed  by  interrupted  suture.  Drainage.  Iodoform  dressing. 
Reaction  good.  August  24th.  Dressings  removed,  but  were  a 
little  soiled.  Patient  complained  of  pain  at  the  internal  abdom- 
inal ring,  for  which  morphine  was  given. 

Residts.  August  27th.  Dressings  removed  and  drainage-tube 
removed ;  no  pain  to  speak  of;  dressing  as  before.  September 
2d.  Dressings  changed.  Nurse  stated  that  when  patient  stood 
he  could  make  his  urine  much  better  than  before  operation. 
8th.  Dressing  removed  and  scrotum  placed  in  suspensory  band- 
age. Patient  urinates  quite  well  at  times,  but  occasionally  is 
unable  to  void  any.  Examination  per  rectum  shows  prostate 
to  be  reduced  in  size  ajid  changed  in  form ;  no  tenderness  on 
pressure.  12th.  Patient  goes  out  walking  ;  staying  in  ward  but 
little.  Rarely  fails  to  urinate  freely;  states  that  he  feels  like  a 
new  man.  Prostate  becoming  much  smaller.  20th.  No  diffi- 
culty in  urination.  Prostate  much  reduced  ;  form  rapidly 
assuming  that  of  normal.  Nothing  more  is  known  of  the  case, 
as  patient  left  a  few  days  after  this  and  has  never  been  heard 
from. 

On  February  20,  1895,  I  operated  on  a  patient,  aged  seventy- 
four  years,  sent  me  by  Dr.  Black,  of  New  Castle.  The  man  had 
been  suffering  from  obstructive  symptoms  for  some  years.  He 
was  markedly  uraemic,  passing  only  eighteen  ounces  of  albumi- 
nous urine  in  the  twenty-four  hours.  The  urine  also  contained 
much  blood  and  pus.  Catheterism  was  difficult  and  painful. 
Urine  began  to  flow  through  a  soft  instrument  when  the  eye  of 
the  latter  reached  a  distance  of  nine  and  a  half  inches  from  the 
meatus.  By  rectal  examination  the  prostate  seemed  to  be  about 
the  size  of  an  orange.  There  were  six  ounces  of  residual  urine. 
The  patient  had  constant  vesical  tenesmus,  and  was  attempting 
to  use  the  catheter  at  such  times  as  he  aroused  from  his  uraemic 
hebetude.  His  general  condition  was  exceedingly  unfavorable, 
and  he  and  his  family  were  strongly  averse  to  complete  castra- 
tion.    For  these  reasons  I  did  a  unilateral  castration  on  Febru- 
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ary  20th  in  the  presence  of  the  class,  expressing  frankly  at  the 
same  time  my  very  unfavorable  views  as  to  prognosis,  which 
had  already  been  communicated  to  the  family  of  the  patient. 
The  operation  was  completed  in  two  minutes,  and  was  done 
during  the  first  stage  of  anjesthesia.  Chloroform  was  used. 
Some  improvement  in  the  urinary  condition  was  noticed  ou  the 
fourth  day,  when  he  passed  a  large  quantity  of  urine  with  more 
ease,  and  it  was  found  that  the  residual  urine  was  only  two 
ounces ;  but  the  uraemic  symptoms  gradually  deepened,  and  the 
patient  died  comatose  on  the  fourteenth  day. 

Autopsy.  Section  of  lateral  half.  a.  The  side  corresponding 
to  the  castration.  The  section  marked  a  is  filled  with  proliferated 
cells,  both  muscle  and  connective-tissue  cells.  Some  parts  of 
the  field  are  more  cellular  than  others,  and  where  few  cells  are 
to  be  seen  indicate  the  new  connective  tissue  that  is  being  trans- 
formed from  the  proliferated  cells.  There  has  been  no  special 
contraction  of  tubules,  nor  are  they  widely  separated  from  each 
other.  The  tubules  themselves  are  filled  with  small  flat  cells, 
some  still  retaining  in  part  their  columnar  shape  ;  these  are  the 
original  proliferated  columnar  cells  which  line  the  tubules. 

The  cells  in  the  lumen  of  the  tubules  are  filled  with  fine  gran- 
ular matter,  which  has  not  taken  the  stain. 

Section  of  lateral  half.  b.  There  is  only  a  trace  of  the  usual 
cell-proliferation  in  the  stroma.  In  some  of  the  tubules  there 
is  beginning  proliferation  of  cells,  but  it  has  not  advanced  suffi- 
ciently to  show  much. 

On  March  i,  1895,  Mr.  B.,a  man  aged  seventy-two  years,  and 
weighing  215  pounds,  came  to  see  me  on  account  of  marked 
prostatic  hypertrophy.  He  had  all  the  typical  symptoms,  and 
was  apparently  just  at  the  beginning  of  a  breakdown  in  his 
catheter-life.  His  prostate  was  at  least  as  large  as  a  small 
orange  and  was  symmetrical.  He  had  a  half-pint  of  foul  residual 
urine.  He  had  had  one  testicle  removed  by  Dr.  D.  Hayes 
Agnew,  in  1885,  for  suppurative  disease.  I  recommended  re- 
moval of  the  remaining  gland,  but  have  not  since  seen  the 
patient. 
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Dr.  R.  W.  Taylor,  of  New  York  (personal  communication, 
May  29,  1895),  has  had  two  cases  as  follows  : 

An  old  gentleman  with  marked  prostatic  obstruction  had  a 
suppurating  and  sloughing  testis.  After  the  gland  had  disap- 
peared there  was  distinct  relief  of  all  the  most  urgent  prostato- 
vesical  symptoms. 

An  elderly  patient  with  a  very  large  prostate,  apparently 
almost  filling  the  rectum,  and  with  intractable  cystitis,  developed 
tubercular  disease  of  one  testicle,  which  resulted  in  its  removal. 
The  prostate  soon  afterward  was  found  to  be  much  shrunken, 
the  urine  cleared  up,  and  all  the  obstructive  symptoms  vanished. 

Dr.  Bryson,  of  St.  Louis  (personal  communication,  May  29, 
1895),  has  seen  two  cases  of  atrophy  and  disappearance  of  one 
testicle,  in  one  after  an  epididymo-orchitis,  in  the  other  after 
phlebectomy  for  varicocele.  In  the  former,  thirty-six  years 
later,  and  in  the  latter,  after  eleven  months,  no  difference  could 
be  observed  between  the  two  halves  of  the  prostate. 

Mr.  Langton,  at  a  recent  meeting  of  the  Clinical  Society  of 
London/  mentioned  that  many  years  ago,  after  removal  of  a 
senile  tuberculous  testis  from  a  patient  who  also  had  enlarged 
prostate,  that  organ  diminished  in  size  on  the  corresponding 
side.  Three  years  later  the  other  testis  was  removed,  as  tubercle 
had  appeared  in  it,  and  this  second  operation  was  followed  by 
diminution  of  the  prostate  on  that  side. 

Mr.  Gould-  removed  a  tuberculous  testis  from  a  young  man 
in  1893,  and  the  second  testis  early  this  year.  After  the  first 
operation  there  was  no  decrease  of  the  prostate,  but  a  great 
shrinking  after  the  second. 

It  seems  obvious  that,  in  view  of  the  contradictory  character 
of  the  observations  above  recorded,  no  safe  deductions  can  be 
drawn  from  them  at  this  time  as  to  the  practical  value  of  uni- 
lateral castration  in  cases  of  prostatic  enlargement.  The  clinical 
history  of  the  cases  of  Dr.  Fulton,  Dr.  Remondino,  Dr.  Haynes, 
and  Dr.  Taylor,  and  the  microscopic  evidence  in  my  case, 
together    with    the    slight    but    unmistakable    improvement    in 

'   Quoted  in  Medical  Record,  June  i,  1895.  '  Ibid. 
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urination  in  the  latter  patient,  seem  to  encourage  the  idea  that 
in  a  minority  of  cases  this  operation  will  be  followed  by  enough 
atrophy  of  the  prostate  to  mitigate  the  obstructive  symptoms. 
This  view  is  favored  by  the  observations  of  Dr.  Graves  and  Mr. 
Morton,  and  by  the  unmistakable  one-sided  atrophy  observed 
in  monorchids  and  in  some  cases  of  acquired  disease  causing 
atrophy  of  one  testicle.  It  is  opposed  by  the  observations  of 
Mr.  Fenwick,  Mr.  Baldwin,  and  Dr.  Bryson. 

Some  experimental  evidence  was  obtained  during  an  investi- 
gation into  the  effect  of  ligation  or  section  of  various  constitu- 
ents of  the  cord.  In  some  cases  the  testicle  on  one  side  sloughed 
or  atrophied,  while  the  other  remained  sound.  The  prostate, 
however,  did  not  vary  regularly  with  the  testicle,  but  in  some 
cases  showed  no  change  at  all  ;  in  others  marked  and  general 
atrophy  comparable  to  that  caused  by  double  castration.  On 
the  whole,  it  may  be  said  that  the  evidence  in  favor  of  the 
operation  warrants  further  investigation  into  its  merits  or  de- 
merits, but  that  it  seems  probable  that  the  results,  even  though 
occasionally  favorable,  will  be  slow  and  uncertain  compared 
with  those  following  the  bilateral  operation. 

2,  Ligation  or  Section  of  the  Vas.  At  the  meeting  of  this 
Association,  in  1893.  it  was  suggested  (Dr.  Mears)  in  the  dis- 
cussion that  followed  my  paper  that  perhaps  ligation  of  the  vas 
deferens  might  be  as  efficacious  as  double  castration.  In  an 
interesting  communication  Mr.  Reginald  Harrison^  briefly  re- 
ported a  case  of  prostatic  enlargement,  in  which,  after  declining 
to  castrate  the  patient,  who  had  importuned  him  to  do  so,  he 
had,  "as  a  compromise,"  divided  the  vasa  deferentia  subcuta- 
neously  immediately  below  the  external  abdominal  rings.  The 
patient  thought  he  derived  some  benefit  from  the  operation  in 
a  short  time.     Six  or  seven  years  later  he  was  alive  and  well. 

Curling  discusses  at  length  the  effects  upon  the  testes  of 
deficiencies  or  imperfections  of  the  vas  deferens.  {Diseases  of 
the  Testis,  Chapter  I.,  Section  11.)  He  shows  from  observations 
of  Hunter  (1775),  Cooper  (1823),  himself  (1842),  Gosselin  (1853), 

1   British  Medical  Journal,  September  23,  1893. 
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Godard  (1857),  and  others,  that  the  vas  may  be  obliterated  from 
birth,  or  may  become  so  from  injury  or  disease,  without,  as  a 
rule,  interfering  with  the  development  or  the  apparent  health  of 
the  testicle.  He  says  :  "  The  engorgement  of  the  seminal  ducts 
with  sperm  is  liable,  it  is  true,  to  cause  inflammation  of  the 
testicle,  which  may  end  in  atrophy  ;  but  this  is  only  a  secondary 
and,  indeed,  a  rare  effect  of  the  interruption  in  the  excretory 
duct." 

Griffiths^  has  recently  confirmed  these  observations  by  ex- 
periments upon  young  dogs.  He  details  the  results  in  four 
cases  and  sums  up  as  follows:  "Accordingly,  when  the  vas 
deferens  is  ligatured  in  puppies  there  is  no  immediate  result 
either  upon  the  epididymis  or  testicle  ;  nor  is  the  growth  of  the 
latter  in  anyway  interfered  with — that  is  to  say,  the  ligature  of 
the  duct  does  neither  hasten  nor  retard  the  growth  of  the  gland, 
and  the  testicle  acquires  its  maturity  both  of  structure  and  func- 
tion just  as  if  the  duct  had  been  left  alone  in  its  natural  and 
previous  state.  Again,  when  the  vas  deferens  is  ligatured  in 
full-grown  dogs  there  occurs  enlargement  of  the  epididymis, 
with  tenderness.  This  enlargement  in  part  subsides,  leaving  it, 
together  with  the  portion  of  the  duct  up  to  the  seat  of  ligature, 
permanently  enlarged  from  the  accumulation  of  semen.  The 
structure  of  the  seminal  tubules  remains  unaltered,  and  they  are, 
after  a  few  days  or  a  few  months,  just  the  same,  showing  the 
active  formation  of  spermatozoa,  like  those  of  the  normal  testis, 
the  duct  of  which  is  left  natural  and  undisturbed  ;  therefore, 
ligature  of  the  vas  deferens  induces  a  slight  enlargement  of  the 
epididymis  and  of  the  vas  deferens  up  to  the  seat  of  ligature, 
but  it  does  not  interfere  in  any  way  with  the  structure  of  the 
seminal  tubules  or  the  production  of  spermatozoa." 

In  two  other  cases,  however,  the  testicle  showed  structural 
changes,  atrophy  of  tubules,  disappearance  of  normal  epithelium, 
absence  of  any  traces  of  the  formation  of  spermatozoa,  etc.  One 
of  these  cases  was  that  of  a  hound,  eight  to  nine  years  old.  The 
other  was  that  of  a  man,  aged  twenty-one  years,  who  had  had 

1   Lancet,  April  13,  1895. 
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the  vas  accidentally  divided  six  weeks  previously.  Mr.  Griffiths 
thinks  it  probable,  in  the  light  of  his  other  experiments  and  of 
those  that  preceded  his,  that  in  these  two  instances  some  damage 
was  done  to  the  other  structures  of  the  cord. 

In  none  of  the  foregoing  investigations  was  any  special  atten- 
tion paid  to  the  condition  of  the  prostate.  I  accordingly,  during 
the  month  of  January,  1895,  with  the  help  of  Drs.  Wood  and 
Kirby,  made  a  number  of  experiments  upon  dogs  with  a  view 
to  determining  whether  or  not  any  practical  benefit  was  likely 
to  result  from  the  procedure  we  are  considering.  The  report  of 
Dr.  Kirby  on  the  microscopical  sections,  taken  after  different 
periods  of  time,  was  as  follows  : 

Dog  No.  19.  Double  ligature  of  the  vas,  without  section,  on 
both  sides.  Dog  died  on  the  eighth  day.  Weight  of  the  ani- 
mal, 10.850  kilos;  weight  of  prostate,  9.070  grammes,  about  the 
normal  weight  for  the  prostate.     Testicles  apparently  normal. 

Microscopical  Examination.  Little  if  any  change  can  be  noted 
in  the  prostate.  It  seems  about  normal.  Possibly  there  is 
some  cellular  proliferation  of  the  stroma.  The  time  was  evi- 
dently too  short  to  demonstrate  atrophic  change.  The  testicles 
have  not  yet  been  examined. 

Dog  No.  17.  Double  ligature  of  vas,  without  section,  on 
both  sides.  Dog  died  ten  days  after  operation.  Weight  of  the 
animal  was  10.231  kilos;  weight  of  the  prostate,  4.3  lO  grammes, 
showing  a  loss  of  weight  in  the  prostate  of  4.560  grammes. 
Testicles  apparently  healthy  when  removed  from  the  animal. 

Microscopical  Examination — Prostate.  There  has  been  con- 
siderable proliferation  of  the  connective-tissue  and  muscle-cells, 
but  only  a  small  amount  of  fully  formed  connective  tissue  has 
resulted.  As  a  consequence  the  tubules  are  not  so  widely  sepa- 
rated from  each  other.  There  is  a  proliferation  of  the  cells  of 
the  tubules,  the  latter  being  lined  by  three  or  four  layers  of 
these  cells.  The  cells  are  becoming  flattened  and  in  some  parts 
of  the  field  are  undergoing  fatty  degeneration,  as  shown  by  the 
granular  dibris  in  the  tubules. 

Testicle.     In  the  testicle  there  has  been  a  round-celled  pro- 
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liferation  with  no  special  change  in  the  intertubular  stroma. 
Some  of  the  cells  of  the  tubules  are  filled  with  fine  granules 
(fat),  and  considerable  granular  material  can  be  seen  in  the 
tubules,  showing  that  some  of  the  cells  have  already  undergone 
fatty  metamorphosis. 

Dog  No.  20.  Double  ligature  of  the  vas,  without  section  on 
both  sides.  Dog  killed  on  the  twenty-fifth  day.  The  weight 
of  the  animal  was  15.419  kilos;  the  weight  of  the  prostate 
was  6.630  grammes,  showing  a  loss  of  weight  in  the  prostate 
of  6.370  grammes.  Both  testicles  were  apparently  sound  when 
removed  from  the  animal,  but  at  the  time  of  the  preparation  of 
this  paper  were  not  ready  for  the  microtome. 

Microscopical  Examination — Prostate.  There  is  a  beginning 
proliferation  of  both  the  connective-tissue  and  muscle-cells,  but 
as  yet  they  have  not  been  fully  transformed  into  true  connective 
tissue,  although  in  some  parts  of  the  field  the  spindle-cells  are 
disappearing  and  but  few  are  to  be  seen.  The  tubules  have  con- 
tracted, are  somewhat  smaller  than  normal,  and  in  most  of  the 
section  are  filled  with  the  same  proliferated  columnar  cells,  but 
which  have  been  transformed  into  the  small,  flat,  cuboidal- 
shaped  cells.  Only  a  few  spots  of  fatty  degeneration  can  be 
made  out  in  the  tubules. 

Dog  No.  6.  Vas  cut  between  ligatures  on  both  sides.  Dog 
killed  on  the  thirty-third  day.  The  weight  of  the  animal  was 
1 7.605  kilos;  the  weight  of  the  prostate  2.480  grammes,  show- 
ing loss  of  weight  in  the  prostate  to  be  10.520  grammes.  Tes- 
ticles apparently  healthy  when  removed  from  the  animal. 

Microscopical  Examination  —  Prostate.  The  stroma  of  the 
glclnd  is  made  up  largely  of  fully  formed  connective  tissue,  in 
which  may  be  seen  some  small  spindle-shaped  cells.  In  other 
parts  of  the  gland  there  is  still  evidence  of  marked  proliferation 
of  the  connective-tissue  and  muscle-cells.  In  those  parts  of  the 
field  where  the  connective  tissue  predominates  the  tubules  are 
contracted  and  somewhat  irregular  in  shape.  The  tubules  them- 
selves are  filled  with  the  proliferated  columnar  cells,  which  have 
become  fat  and  cuboidal  in  shape,  and  fatty  degenerated  cells 
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very  difficult  to  make  out ;    only  a  small  amount  of  granular 
material  is  to  be  seen  in  the  tubules. 

Testicles.  Very  little,  if  any,  change  is  to  be  seen  in  the  tes- 
ticles. 

Dog  No.  7.  Double  ligature  of  vas  with  section  on  both 
sides.  Dog  killed  on  the  thirty-seventh  day.  Weight  of  dog 
9.977  kilos;  weight  of  prostate  was  I.oio  grammes;  loss  of 
weight  in  prostate  was  4.656  grammes.  Testicles  were  not 
ready  to  cut. 

Microscopical  Examination — Prostate.  There  has  been  a  great 
proliferation  of  the  pre-existing  connective-tissue  and  muscle- 
cells,  and  in  some  parts  of  these  cells  have  given  way  to  the 
newly  formed  connective  tissue,  so  that  we  find  between  the 
tubules  broad  bands  of  fibrous  tissue  running  between  and  sur- 
rounding them.  In  those  parts  of  the  field  where  the  connec- 
tive tissue  is  mostly  found  only  a  few  cells  (spindle-shaped)  are 
to  be  seen.  The  tubules  are  contracted  and  somewhat  irregu- 
lar. The  lumen  of  the  tubules  is  filled  with  these  proliferated 
columnar  cells,  which  have  become  cuboidal  in  shape,  some  are 
granular  in  character,  while  others  have  entirely  disappeared, 
leaving  only  a  fine  granular  debris  as  a  mark  of  their  former 
existence. 

Dog  No.  16.  Ligature  of  vas  (two  ligatures  without  section) 
on  both  sides.  Dog  killed  on  the  fifty-second  day.  Weight  of 
the  animal  22.222  kilos;  weight  of  the  prostate  4.3  50  grammes, 
showing  a  loss  of  weight  in  the  prostate  of  14.650  grammes. 
Testicles  were  apparently  healthy  when  removed  from  the  ani- 
mal, but  could  not  be  cut  in  time  for  this  paper. 

Microscopical  Examination — Prostate.  There  is  beginning 
rapid  proliferation  of  the  muscle-  and  connective-tissue  cells. 
Long  chains  of  these  proliferated  spindle-cells  may  be  seen 
between  the  tubules  in  various  parts  of  the  gland.  In  other 
parts  of  the  field  the  cell-elements  of  the  stroma  have  in  part 
disappeared,  and  have  been  replaced  by  connective  tissue,  in 
which  may  be  seen  a  few  spindle-shaped  cells.  The  tubules  are 
considerably  smaller  than  normal  and  quite  irregular  in  outline. 
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They  are  filled  with  these  fatty  cuboidal-shaped  cells.  In  the 
lumen  of  some  of  the  tubules  fatty  debris  is  observed. 

Dog  No.  1 8.  Double  ligature  of  the  vas  on  both  sides  with- 
out section.  Dog  killed  on  the  fifty-second  day.  Weight  of 
dog  19.300  kilos;  weight  of  prostate  7.450  grammes,  showing 
a  loss  of  weight  in  the  prostate  of  11.650  grammes.  Testicles 
when  removed  from  the  animal  were  apparently  healthy. 

Microscopical  Examination — Pt'ostate.  There  has  been  great 
proliferation  of  the  connective-tissue  and  muscular  elements. 
In  some  parts  of  the  field  there  are  large  amounts  of  fully 
formed  connective  tissue,  in  which  may  be  seen  a  few  spindle- 
shaped  cells  (connective-tissue  cells).  The  tubules  are  filled 
with  the  proliferated  columnar  cells ;  some  have  undergone 
fatty  metamorphosis,  as  shown  by  the  granular  material.  In 
other  tubules  the  proliferation  has  not  gone  far  enough  for  be- 
ginning fatty  change. 

These  results  have  been  a  surprise  to  me.  Mr.  Griffith's 
paper  was  not  published  when  the  experiments  were  made,  but 
the  conclusions  of  Curling  have  never  been  disputed,  and  are 
doubtless  correct.  Indeed,  as  will  have  been  observed,  there  are 
comparatively  few  changes  in  the  testicles  themselves.  There 
was,  however,  a  constant  loss  of  weight  in  the  prostate  in  every 
dog  that  died  after  eight  days.  Even  at  ten  days  this  loss  is 
perceptible.  In  the  dogs  which  were  kept  for  fifty-two  days  the 
atrophic  changes  are  unmistakable,  and  they  are  to  be  found  in 
nearly  every  section.  If  these  results  are  reliable,  it  will  cer- 
tainly be  worth  while  to  investigate  still  further  the  effect  of 
obliterating  the  vas,  although  outside  of  these  experiments  there 
would  seem  to  be  every  theoretical  reason  to  agree  with  Grif- 
fiths, who  says,  "  With  regard  to  the  suggestion  made  by  Mr. 
Reginald  Harrison  of  division  of  the  vas  deferens  in  cases  of 
enlarged  prostate,  I  have  not  sufficient  experience  to  arrive  at  a 
conclusion;  but,  seeing  that  obliteration  of  the  vas  deferens  has 
so  little  effect  upon  the  structure  and  secretion  of  the  testis,  it 
must  be  doubtful  whether  the  operation  will  suffice  to  influence 
the  enlargement  of  the  prostate." 
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Possibly  I  have  wounded  other  structures  in  exposing  and 
tying  the  vas,  but  I  was  very  careful  and  the  operation  is  easy. 

It  may  be  well  that  the  whole  effect  upon  the  prostate  caused 
by  the  removal  of  the  testicles  is  exerted  through  the  medium 
of  the  nervous  system.  It  would  be  easy  to  make  a  strong 
argument  in  favor  of  this  view,  basing  it  on  well-known  physio- 
logical facts.  And  it  may  also  be  that  in  tying  or  cutting  the 
vas  certain  nerves,  more  potential  than  others,  are  included  or 
are  themselves  divided.  In  the  dog  they  are  all  small  and  diffi- 
cult of  recognition  without  an  extensive  dissection. 

I  wanted  to  tie  or  divide  the  nervous  constituents  of  the  cord 
alone  and  in  a  separate  series  of  experiments,  but  the  difficulty 
of  finding  them  all  and  of  avoiding  damage  to  other  structures 
was  so  great  that  I  gave  up  the  idea  after  some  trials.  Still,  I 
should  think  it  feasible  and  hope  to  make  the  attempt  at  some 
future  time. 

Dr.  King,  of  Toronto,  has,  in  two  experiments  on  dogs,  had 
results  from  dividing  the  vas  precisely  similar  to  those  I  have 
detailed,  a  fact  which  increases  my  confidence  in  my  own  ex- 
periments. 

3.  Ligatio7i  of  Vascular  StrucUires  of  Cord.  The  following 
reports  explain  themselves  ;  the  changes  here  were  less  unex- 
pected, but  in  two  cases,  as  might  also  be  expected,  the  testicles 
sloughed,  and  in  the  third  the  epididymes  were  necrotic  : 

Dog  No.  9.  Ligation  of  spermatic  and  deferential  arteries  on 
both  sides.  Dog  killed  at  the  end  of  the  tenth  day;  weight  of 
animal  was  15.873  kilos;  weight  of  prostate  was  4.5  10  grammes  ; 
average  loss  of  weight  in  the  prostate  was  8.490  grammes.  The 
testicles  were  apparently  of  the  normal  size  when  removed  from 
the  animal,  but  the  epididymes  appeared  to  be  gangrenous. 

Microscopical  Examination — Prostate.  In  this  section  some 
parts  of  the  field  are  very  cellular,  and  apparently  in  that  part  of 
the  gland  in  which  the  muscular  tissue  predominates,  while  that 
part  between  the  tubules  has  been  converted  into  true  connec- 
tive tissue  with  only  a  few  spindle-shaped  cells  to  be  seen.  Some 
of  the  tubules  are   greatly  contracted  in  these  connective-tissue 
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areas,  and  filled  almost  entirely  with  a  fine  granular  debris, 
which  has  come  from  the  fatty,  degenerated,  proliferated 
columnar  cells  lining  the  tubule.  In  other  parts  of  the  field  the 
tubules  may  be  seen  filled  with  these  cuboidal  cells  which,  as  yet, 
are  not  far  advanced  in  the  fatty  change. 

Microscopical  Examination — Testicles.  There  seems  to  be  an 
increased  amount  of  connective  tissue  between  the  seminal 
tubules,  but  very  few  cells  are  to  be  seen.  The  tubules  them- 
selves are  filled  with  proliferated  small,  round  cells,  which  are 
in  an  advanced  stage  of  fatty  degeneration. 

Dog  No.  5.  Ligation  of  spermatic  and  deferential  artery  on 
both  sides.  Dog  killed  at  the  end  of  the  nineteenth  day.  Weight 
of  animal  38.547  kilos;  weight  of  prostate  12.450  grammes, 
showing  the  loss  of  weight  in  prostate  to  be  18.550  grammes. 
Both  testicles  had  sloughed  away.     The  animal  was  very  old. 

Microscopical  Examination — Prostate.  In  some  parts  of  this 
section  the  stroma  is  quite  cellular,  owing  to  the  proliferated 
connective-tissue  and  muscle-cells,  while  in  other  parts  of  the 
field  the  cells  seem  to  have  disappeared  to  a  considerable  extent, 
giving  place  to  a  connective  tissue  in  which  may  be  seen  a  {t^ 
spindle-shaped  cells.  This  is  noticeable  in  those  parts  of  the 
field  where  the  tubules  have  undergone  contraction.  The 
tubules  are  lined  with  three  or  four  rows  of  these  same  small 
flat  cells,  which  are  the  proliferated  columnar  cells,  and  in  some 
parts  of  the  field  they  entirely  fill  up  the  lumen  of  the  tube  and 
are  undergoing  fatty  metamorphosis. 

Dog  No.  4.  Ligation  of  the  spermatic  artery  and  veins  in  both 
cords.  Dog  killed  at  the  end  of  thirty-four  days.  Weight  of 
animal  29.024  kilos;  weight  of  prostate  3.100  grammes,  show- 
ing a  loss  of  weight  in  the  prostate  of  26.900  grammes  Testicles 
sloughed  away. 

Microscopical  Examination — Prostate.  There  is  a  beginning 
proliferation  of  the  connective-tissue  cells,  and  much  more  of 
the  muscle-cells,  but  only  a  small  amount  of  new  connective 
tissue  has  been  formed.  As  a  result  there  is  but  little  change  in 
the  size  of  the  tubules  in  many  parts  of  the  field  ;  where  the  con- 
nective tissue  exists  there  has  been  some  contraction.  There  has 
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been  some  proliferation  of  the  columnar  cells  lining  the  tubules; 
in  some  parts  of  the  field  they  are  beginning  to  take  on  the 
cuboidal  shape,  while  in  other  parts  of  the  field  they  have  not 
entirely  lost  their  columnar  outline.  Some  of  the  cells  of  the 
tubules  appear  to  be  granular  in  character,  while  others  have 
undergone  fatty  degeneration,  as  shown  by  the  fine  granular 
material  in  the  lumen  of  the  tubules. 

It  may  be  doubted  whether  any  practical  advantage  would  be 
gained  by  adopting  this  procedure.  It  would  scarcely  meet  the 
sentimental  objections,  as  the  testicles  would  be  lost  finally,  at 
any  rate,  not  only  functionally  but  actually.  The  same  remark 
applies  to  the   next  group. 

4.  Ligation  or  Section  of  the  Entire  Cord.  This  was  done 
subcutaneously,  and  by  the  open  method,  with  and  without 
section  of  the  cord  between  the  ligatures.     The  results  follow: 

Dog  No.  13.  Ligature  of  the  entire  cord  ;  one  ligature  with- 
out section,  and  on  both  sides.  Dog  killed  at  the  end  of  sixteen 
days.  Weight  of  animal  10.231  kilos;  weight  of  prostate  3.800 
grammes.  The  average  weight  of  the  prostate  in  dogs  of  10  kilos 
is  8.666  grammes,  showing  an  average  loss  of  weight  in  the 
prostate  of  4.866  grammes.     One  testicle   had  sloughed  away. 

Microscopical  Examination — Prostate.  There  is  beginning  rapid 
proliferation  of  the  connective-tissue  and  muscle-cells,  great 
chains  of  these  proliferated  spindle-shaped  cells  being  seen 
between  the  tubules  in  various  parts  of  the  gland.  In  some 
parts  of  the  field  the  cell-elements  of  the  stroma  have  in  part  dis- 
appeared, giving  place  to  connective  tissue,  in  which  only  a  few 
spindle-cells  can  be  seen.  This  change  can  be  especially  seen 
around  the  small  and  contracted  tubules.  The  tubules  are  some- 
what smaller  than  normal,  but  not  so  irregular  in  shape  as  in  the 
other  specimens.  They  are  filled  with  three  or  four  layers  of 
these  small,  flat,  cuboidal  cells.  Some  are  granular  in  charac- 
ter, and  the  lumen  of  the  tubes  is  filled  with  fatty,  broken-down 
columnar  cells. 


158  WHITE, 

Microscopical  Examination — Testicles.  The  tubules  of  the  tes- 
ticle are  filled  with  large  quantities  of  fatty,  degenerated,  and 
broken-down  cells.  A  beginning  proliferation  of  the  connective- 
tissue  cells  in  the  intertubular  tissue  is  observed. 

Dog  No.  I.  Subcutaneous  ligature  of  both  cords.  Dog 
killed  on  the  sixteenth  day.  Weight  of  dog  6.803  kilos  ;  weight 
of  the  prostate  4.565  grammes.  Testicles  were  large  pus- 
cavities,  so  could  not  be  cut. 

Microscopical  Examination — Prostate.  The  stroma  in  this  sec- 
tion is  quite  cellular  from  the  proliferated  connective-tissue  and 
muscle-cells.  Fully-formed  connective  tissue  is  not  present  to 
any  great  extent.  The  tubules  are  contracted  somewhat  and 
filled  with  the  proliferated  cuboidal  cells.  Some  of  the  tubules 
are  filled  with  these  cells  with  beginning  fatty  degeneration,  as 
shown  by  the  granular  debris.  In  some  parts  of  the  field  the 
muscle-fibres  can  be  seen  gradually  being  transformed  into  con- 
nective tissue. 

Dog  No.  3.  Subcutaneous  ligature  of  both  cords.  Dog  killed 
at  the  end  of  twenty-one  days.  Weight  of  dog  13.152  kilos; 
weight  of  prostate  4.040  grammes.  The  average  weight  of  the 
prostate  in  dogs  from  13  to  15  kilos,  inclusive,  is  13.000 
grammes,  showing  a  loss  of  weight  in  the  prostate  of  8.960 
grammes. 

Microscopical  Examination — Prostate.  There  has  been  con-, 
siderable  increase  in  the  intertubular  connective  tissue;  a  pro- 
liferation of  the  pre-existing  connective-tissue  corpuscle.  In 
some  parts  of  the  field  very  few  connective-tissue  cells  are  to  be 
seen  in  the  intertubular  tissue,  having  probably  disappeared  by 
fatty  degeneration,  leaving  some  fibres  of  connective  tissue,  fol- 
lowed by  contraction  of  the  tubules.  The  tubules  themselves 
are  somewhat  contracted  and  irregular  in  shape,  usually  filled 
with  the  lining  columnar  cells.  The  cells  on  the  basement- 
membrane  are  very  small,  cuboidal  in  shape,  often  irregular  and 
flat.  The  central  proliferated  epithelial  cells  can  be  seen  in 
beginning  granular  degeneration. 

Microscopical  Examination — Testicles.  The  seminal  tubules 
are  filled  with  a  mass  of  irregular-shaped  cells  and  granular 
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matter,  evidently  fatty  degenerated  cells,  and  there  is  in  some 
parts  of  the  field  a  proliferation  of  cells  in  the  intertubular  con- 
nective tissue;  in  some  parts  small  bands  of  fibrous  tissue  are 
to  be  seen  between  the  tubules.  The  lining  cells  are  very  flat 
and  irregular. 

Dog  No.  14.  Cord  ligated  with  one  ligature  on  both  sides, 
open  method.  Dog  killed  on  the  sixteenth  day.  Weight  of 
animal  7.029  kilos;  weight  of  prostate  0.460  gramme.  Average 
loss  of  weight  in  prostate  was  5.490  grammes,  assuming  5.950 
grammes  to  be  the  average  weight  of  the  prostate  for  dogs  of 
7  kilos  weight.     Testicles  had  sloughed  away. 

Microscopical  Exanwiation — Prostate  There  has  been  con- 
siderable proliferation  of  the  pre-existing  muscle-  and  connec- 
tive-tissue cells,  especially  seen  in  that  part  of  the  field  which 
is  composed  of  the  muscular  elements. 

In  the  intertubular  tissue  these  proliferated  cells  have  disap- 
peared in  part,  leaving  here  and  there  broad  bands  of  pure  con- 
nective tissue,  in  which  may  be  seen  the  usual  spindle-shaped 
cell. 

The  tubules  themselves  are  small  and  contracted,  however, 
more  or  less  regular  in  outline,  filled  in  most  parts  of  the  field 
with  these  small  cuboidal-shaped  cells,  which  are  the  proliferated 
columnar  cells  lining  the  tubules.  Some  of  these  cells  have  a 
decided  granular  appearance  (fat),  while  others  have  entirely 
disappeared,  as  shown  by  the  granular  debris  in  the  lumen  of 
the  tubules  (fatty  degeneration). 

Dog  No.  2.  Subcutaneous  ligation  of  the  entire  cord  on 
both  sides.  Dog  killed  on  the  twenty-first  day.  Weight  of 
dog  7.369  kilos;  weight  of  prostate  1.790  grammes.  The 
average  weight  of  the  prostate  in  dogs  of  7  kilos  is  4.950 
grammes,  showing  a  loss  of  weight  in  the  prostate  of  2.370 
grammes. 

Microscopical  Examination — Prostate.  The  stroma  in  this  sec- 
tion is  extremely  cellular,  owing  to  the  proliferation  of  the  con- 
nective-tissue cells  and  of  the  unstriped  muscle-fibre  cell.  In 
other  parts  the  field  is  made  up  of  large  amounts  of  connective- 
tissue  with  a  few  spindle-shaped  cells  here  and  there,  surrounding 
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a  few  isolated  gland-tubules.  The  tubules  themselves  are  in 
some  parts  of  the  field  filled  with  the  same  small  cuboidal  cells, 
while  in  others  three  or  four  rows  deep  line  the  basement-mem- 
brane. In  some  the  proliferation  has  gone  on  to  such  an  extent 
as  entirely  to  block  up  the  lumen  of  the  tubules.  Some  of  the 
tubules  are  filled  with  granular  material  (fatty  degenerated  cells). 
In  other  parts  of  the  field  the  muscle-fibres  can  be  seen  in 
gradual  transformation  into  the  predominating  connective  tissue. 

Microscopical  Examination — Testicles.  The  seminal  tubes  are 
lined  with  four  or  five  rows  of  irregular-shaped  cells  and  pro- 
liferated cells,  in  some  parts  of  the  field  almost  entirely  filling 
up  the  lumen  of  the  tubules.  In  other  parts  of  the  field  con- 
siderable granular  matter  is  seen  (fatty  degeneration  of  the  pro- 
liferated cells  which  lined  the  tubules).  Many  of  the  cells  are 
filled  with  granular  particles.  The  intertubular  connective  tis- 
sue shows  proliferated  connective-tissue  cells  in  a  few  spots,  but 
is  otherwise  unchanged. 

Dog  No.  15.  Both  cords  ligated  with  one  ligature  without 
section.  Dog  killed  at  the  end  of  thirty-one  days.  Weight  of 
animal  10.231  kilos;  weight  of  prostate  0.980  gramme,  showing 
a  loss  of  weight  in  the  prostate  of  7.646  grammes.  Both  testi- 
cles had  sloughed  away. 

Microscopical  Examination — Prostate.  There  has  been  great 
proliferation  of  the  connective-tissue  and  the  muscle-cells  between 
the  tubules  ;  chains  of  these  spindle-shaped  cells  can  be  seen 
running  between  the  tubules,  while  in  other  parts  of  the  field 
the  cell-elements  of  the  stroma  have  in  part  disappeared,  giving 
place  to  connective  tissue  in  which  only  a  few  spindled-shaped 
cells  can  be  seen.  The  tubules  themselves  are  somewhat  con- 
tracted, filled  with  masses  of  these  proliferated  cuboidal  cells, 
which  here  and  there  have  undergone  fatty  degeneration,  and 
appear  as  a  fine  granular  debris  in  the  lumen  of  the  gland-tubules. 

Dog  No.  12.  The  entire  cord  on  both  sides  cut  between 
ligatures.  Dog  killed  on  the  thirty-first  day.  Weight  of  ani- 
mal 14.866  kilos;  weight  of  prostate  3.200  grammes;  loss  of 
weight  in  the  prostate  9.800  grammes.  Both  testicles  had 
sloughed  away. 
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Microscopical  Examination — Prostate.  In  this  specimen  the 
cell-elements  of  the  stroma — namely,  the  proliferated  connective- 
tissue  and  muscle-cells — have  almost  entirely  disappeared, 
giving  place  to  connective  tissue.  The  gland-tubules  are  widely 
separated  from  each  other  by  the  new  connective  tissue.  They 
are  very  much  contracted  and  irregular  in  shape,  in  some  parts 
of  the  field  filled  with  these  small  proliferated  cuboidal  cells, 
while  in  other  parts  of  the  field  these  have  undergone  fatty 
metamorphosis  and  appear  as  granular  material  in  the  lumen  of 
the  tubules. 

Dog  No.  II.  Cord  cut  between  ligature  on  both  sides.  Dog 
killed  on  thirty-first  day.  Weight  of  dog  19.028  kilos  ;  weight 
of  prostate  4-730  grammes ;  loss  of  weight  of  prostate  was 
14.270  grammes.     Testicles  sloughed  away. 

Microscopical  Examination — Prostate.  There  has  been  great 
proliferation  of  all  the  cellular  elements  throughout  the  entire 
gland.  This  can  especially  be  seen  in  the  non-glandular  parts 
of  the  gland.  In  the  intertubular  tissue  the  proliferated  cells 
have  almost  entirely  disappeared  in  some  parts,  having  been 
converted  into  a  true  connective  tissue,  in  which  may  be  seen  a 
few  spindle-shaped  cells. 

As  a  result  of  this  new-formed  connective  tissue  the  tubules 
themselves  have  undergone  contraction  and  atrophy. 

The  true  columnar  cells  have  undergone  proliferation,  and,  as 
a  result  of  contraction,  they  have  been  changed  into  small 
cuboidal-shaped  cells,  which,  in  most  parts  of  the  field,  fill  up 
the  entire  lumen  of  the  tubule.  Some  of  the  tubules  show 
empty  spaces  filled  with  granular  matter  (cuboidal  cells  which 
have  undergone  fatty  metamorphosis). 

Dog  No.  10.  Entire  cord  cut  between  ligature  on  both  sides. 
Weight  of  dog  24.036  kilos  ;  weight  of  prostate  2.490  grammes ; 
loss  of  weight  of  prostate  18.510  grammes,  taking  the  average 
weight  of  the  prostate  in  dogs  of  24  kilos  as  21  grammes.  The 
testicles  had  entirely  sloughed  away.  Dog  killed  at  the  end  of 
sixty  days. 

Microscopical  Examijtation — Prostate.  In  this  specimen  the 
stroma  is  extremely  cellular,  being  filled  with  immense  numbers 
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of  spindle-shaped  cells,  which  are  the  proliferated  connective- 
tissue  cell  and  muscle-cells.  In  some  parts  of  the  field  these 
cells  have  given  away  almost  entirely  to  the  connective-tissue 
element.  The  muscular  elements  have  almost  lost  their 
identity  as  fibres  and  have  been  converted  into  bands  of  con- 
nective tissue. 

The  tubules  themselves  are  small,  contracted,  irregular  in 
shape,  and  widely  separated  from  each  other  by  the  new  con- 
nective tissue.  They  are  filled  up  with  the  proliferated  columnar 
lining  cells,  irregular  in  shape,  and  not  unlike  lymphoid  cells 
as  regards  their  outline.  Some  of  them  are  filled  with  granular 
material,  showing  that  fatty  degeneration  has  taken  place. 

The  results  as  regards  the  prostate  in  these  cases  are  as  un- 
mistakable as  though  a  primary  double  castration  had  been 
done.  I  took  many  antiseptic  precautions  during  the  operations, 
but  it  will  be  noticed  that  even  in  those  animals  whose  cords 
were  tied  subcutaneously  the  testicles  never  underwent  a  quiet 
atrophic  process,  but  invariably  sloughed.  It  might  be  possible 
to  get  better  results  in  that  direction  in  human  beings. 

Summary.  The  conclusions  which  seem  to  me  warranted  by 
the  arguments  used  and  the  facts  set  forth  in  the  foregoing 
pages  are  as  follows  : 

1.  The  function  of  the  testis,  like  that  of  the  ovary,  is  twofold 
— the  reproduction  of  the  species,  the  development  and  preser- 
vation of  the  secondary  sexual  characteristics  of  the  individual. 
The  need  for  the  exercise  of  the  latter  function  ceases  when  full 
adult  life  is  reached,  but  it  is  possible  that  the  activity  of  the 
testis  and  ovary  in  this  respect  does  not  disappear  coincidently, 
and  that  hypertrophies  in  closely  allied  organs  like  the  prostate 
and  uterus  are  the  result  of  this  misdirected  energy.  This  hy- 
pothesis would  increase  the  analogy  between  the  fibromyomata 
of  the  uterus  and  the  adeno-fibromata  of  the  prostate,  which, 
from  a  clinical  standpoint,  is  already  very  striking,  and  is  further 
strengthened  by  the  almost  identical  results  of  castration  in  the 
two  conditions. 

2.  The  theoretical  objections  which  have  been  urged  against 
the  operation  of  double  castration  have  been  fully  negatived  by 
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clinical  experience,  which  shows  that  in  a  very  large  proportion 
of  cases  (thus  far  in  approximately  87.2  per  cent.),  rapid  atrophy 
of  the  prostatic  enlargement  follows  the  operation;  and  that  dis- 
appearance or  great  lessening  in  degree  of  long-standing  cystitis 
(52  per  cent.),  more  or  less  return  of  vesical  contractility  (66 
per  cent.),  amelioration  of  the  most  troublesome  symptoms  (83 
per  cent.),  and  a  return  to  local  conditions  not  very  far  removed 
from  normal  (46.4  per  cent.),  may  be  expected  in  a  considerable 
number  of  cases. 

3.  The  deaths  have  been  twenty  in  1 1 1  cases,  a  percentage 
of  18.  But  of  these  there  seem  to  be  thirteen  that  may  fairly 
be  excluded  in  an  attempt  to  ascertain  the  legitimate  mortality 
in  patients  operated  upon  under  surgically  favorable  conditions 
— i.  f.,  before  the  actual  onset  of  uraemia,  or,  better,  before  the 
kidneys  have  become  disorganized  by  the  two  factors  rarely  ab- 
sent in  advanced  cases — backward  pressure  and  infection.  This 
would  have  a  mortality  of  7.1  per  cent.,  which  will  probably  be 
decreased  as  advancing  knowledge  permits  of  a  better  selection 
of  cases.  It  is  important  to  note  that  even  in  the  desperate 
cases  which  make  up  this  series  of  deaths,  fifteen  (75  per  cent.) 
showed  improvement  of  symptoms  or  shrinkage  of  the  prostate 
before  they  died. 

4.  Comparison  with  other  operative  procedures  seems  to 
justify  the  statement  that,  apart  from  the  sentimental  objections 
of  aged  persons  on  the  one  hand,  and  the  real,  entirely  natural, 
and  very  strong  repugnance  to  the  operation  felt  by  younger 
patients,  castration  offers  a  better  prospect  of  permanent  return 
to  nearly  normal  conditions  than  does  any  other  method  of 
treatment.  The  relatively  greater  degree  of  improvement  in 
successful  cases  should  be  considered,  as  well  as  the  mortality, 
in  comparing  the  operation  with  the  various  forms  of  prostatot- 
omy  and  prostatectomy.  So,  too,  should  the  absence  of  any 
risk  of  permanent  fistulae,  peritoneal  or  suprapubic,  the  ease  and 
quickness  with  which  the  operation  can  be  performed,  and  the 
possibility  of  avoiding  altogether  the  use  of  anaesthetics  which, 
in  these  cases,  are  in  themselves  dangerous. 

5.  The  evidence  as  to  unilateral  castration  is  at  present  con- 


164  WHITE, 

tradictory,  but  there  can  be  no  doubt  that  in  some  cases  it  is 
followed  by  unilateral  atrophy  of  the  prostate,  and  in  two  cases, 
at  least,  it  has  resulted  in  a  very  marked  improvement  of  symp- 
toms.    It  is  worthy  of  further  investigation. 

6.  My  experiments  on  dogs  have  shown  in  nearly  every  case 
in  which  the  vas  deferens  was  tied  or  divided  on  both  sides 
that,  without  much  change  in  the  testicles,  there  were  beginning 
atrophy  and  considerable  loss  of  weight  of  the  prostate.  These 
experiments  need  repetition  and  confirmation,  as  the  absence  of 
corresponding  testicular  change  seems  to  make  the  results  some- 
what anomalous.  It  is  possible  that  the  inclusion  or  severance 
of  small  but  important  nerves  may  account  for  the  effect  on  the 
prostate. 

7.  Ligation  of  the  vascular  constituents  of  the  cord,  or  of  the 
whole  cord,  produces  atrophy  of  the  prostate,  but  in  my  experi- 
ments only  after  first  causing  disorganization  of  the  testis. 
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Dr.  Lewis  A.  Pilcher,  of  Brooklyn,  N.  Y. 

The  experience  of  many  surgeons  since  1893  ^^^  demonstrated 
beyond  cavil  that  after  removal  of  the  testicles  in  aged  men  a  rapid 
degeneration  and  disappearance  of  prostatic  overgrowths  take  place 
in  many  cases,  and  coincident  therewith  the  obstructive  symptoms 
caused  by  them  cease.  This  desirable  result  does  not  follow  in  all 
cases ;  the  removal  of  the  testicles  in  certain  cases  has  itself  precipi- 
tated death.  It  remains,  therefore,  for  the  future  to  determine  accu- 
rately the  relative  value  and  dangers  of  this  operation  for  the  relief  of 
obstructive  prostatic  enlargements,  as  compared  with  other  measures 
that  may  be  employed.  I  use  intentionally  the  term  obstructive  pros- 
tatic enlargement,  for  (i)  it  is  only  such  enlargements  of  the  prostate 
that  produce  obstruction  to  the  flow  of  urine  that  become  the  objects 
of  surgical  attention,  and  (2)  the  enlargement  may  be  caused  by 
widely  varying  pathological  conditions.  In  the  enlargement  glandular 
elements  may  preponderate,  an  adenoma  is  present ;  muscle-fibre  is 
the  chief  element,  a  myoma  constitutes  the  tumor ;  fibrous  tissue  may 
be  the  element  at  fault,  a  fibroma  exists;  atypical  epithelial  prolifera- 
tion is  rampant,  a  carcinoma  is  growing;  a  low  grade  of  proliferative 
inflammation  due  to  the  irritation  of  the  bacillus  of  Koch  is  progress- 
ing, a  tuberculoma  is  present.  It  is  true  that  in  the  enlargements 
that  most  frequently  occur  the  glandular,  muscular,  and  fibrous  ele- 
ments all  enter,  but  a  great  variation  exists  in  different  cases  as  to  the 
proportions  of  these  different  elements  present.  The  overgrowth  may 
be  dense,  slowly  growing,  moderately  vascular,  with  a  preponderance 
of  fibrous  tissue,  or  it  may  be  soft,  growing  rapidly,  very  vascular 
and  rich  in  the  secreting  cell-elements.  Then,  again,  the  obstruction 
may  be  due  to  accidental  swelling,  due  to  degenerative,  congestive, 
or  inflammatory  processes  engrafted  upon  a  previously  existing  in- 
nocuous enlargement. 

The  reaction  of  castration  to  these  various  pathological  conditions 
must  be  very  different.  The  sudden  obstruction  due  to  congt stive 
accidents  does  not,  of  course,  call  for  castration.  The  malignant  and 
tubercular  degenerations  may  likewise  be  dismissed  with  this  mere 
mention.     In  the  cases  in  which  the  adenomatous  element  is  promi- 
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nent,  analogy  suggests  that  as  the  glandular  elements  of  the  female 
breast  multiply  and  develop  in  response  to  the  stimulus  of  the  distant 
pregnant  uterus,  and  rapidly  degenerate  and  shrink  when  the  preg- 
nancy is  interrupted,  or  the  stimulus  of  suckling  is  removed,  so  the 
glandular  elements  of  the  prostate  may  depend  for  their  vigorous  de- 
velopment and  functional  activity  upon  the  stimulus  of  the  distant 
sperm-secreting  testicle,  and  readily  degenerate  and  shrink  when  this 
stimulus  is  interrupted  by  the  removal  or  atrophy  of  the  testicle. 

If  this  analogy  is  a  correct  one — and  I  suggest  it  as  of  possible 
greater  importance  than  that  between  the  prostatic  sinus  (utriculus 
hominis)  and  the  uterus — one  would  expect  a  certain  and  rapid 
shrinking  of  a  prostatic  enlargement  after  castration,  just  in  propor- 
tion to  the  degree  in  which  glandular  hyperplasia  has  entered  into  the 
enlargement. 

On  the  other  hand,  if  the  enlargement  was  due  to  fibrous  hyper- 
plasia, which  in  its  advance  had  compressed  and  destroyed  much  of 
the  glandular  tissue  proper,  one  would  expect  comparatively  little 
effect  upon  the  size  of  the  altered  prostate,  from  the  removal  of  the 
testicle.  As  possibly  explained  by  this  supposition,  and  certainly 
of  interest  and  value  as  to  its  bearing  upon  the  general  question  of  the 
influence  of  castration  upon  prostatic  enlargements,  I  beg  here  to  detail 
the  following  recent  case  : 

Double  Or chidectomy  for  Prostatic  Hypertrophy.  James  T.  E.,  aged 
seventy-four  years.  Symptoms  of  prostatic  obstruction  for  twenty 
years.  For  some  months  overdistended  bladder  with  half- hourly 
escape  of  a  teaspoon ful  or  two  of  urine.  No  cystitis.  Never  used 
catheter.  First  seen  by  me  January  i8,  1895,  on  account  of  tempo- 
rary complete  retention.  When  seen  the  stillicidium  urinje  had  been 
resumed  and  the  urgent  symptoms  had  become  relieved.  Bladder 
distended  to  a  level  four  inches  above  the  pubis.  Rectal  touch  dem- 
onstrated greatly  enlarged  prostate.  Efforts  at  catheterization  made, 
but  were  ineffectual.  On  the  next  day,  January  19th,  both  testicles 
were  removed.  While  patient  was  anaesthetized,  further  attempts  were 
made  to  introduce  various  models  of  catheters,  but  without  success. 
During  immediately  succeeding  days  patient  was  comfortable,  his 
bladder  relieving  itself  by  stillicidium.  Primary  union  of  the  opera- 
tion-wounds. On  the  sixth  day  a  renewed  attempt  to  introduce  cath- 
eter was  made,  and  the  instrument  passed  with  case  ;  thirty-two  ounces 
of  urine  were  voided.     Regular  eight-hourly  catheterization  was  then 
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instituted,  and  has  been  maintained  to  the  present  time,  except  that 
as  the  bladder  has  contracted  it  has  been  necessary  to  shorten  the 
intervals  to  about  three  hours  between  the  catheterizations.  The 
patient's  general  health  has  greatly  improved.  He  is  able  now  to  pass 
spontaneously  about  one  ounce  of  urine  at  a  time,  and  a  gradual  in- 
crease in  ability  to  pass  urine  is  taking  place.  By  rectal  examination 
the  apparent  size  of  the  prostate  is  the  same  as  in  January  last.  The 
finger  reaches  just  to  the  further  edge  of  it.  It  still  projects  as  a  hard 
mas3  into  the  rectum. 

Dr.  Arpad  G.  Gerster,  of  New  York. 

The  subject  before  us  for  discussion,  though  a  new  one,  and  not 
offering  a  great  deal  of  material,  is  nevertheless  so  important  that  all 
we  know  should  be  brought  before  you.  All  my  experience  has  not 
been  satisfactory,  and  I  am  sure  everyone  of  us  is  glad  to  see  some 
new  departure.  Every  fair-minded  man  should  use  every  opportunity 
he  has.  My  experience  in  this  subject  is  limited  to  three  operations. 
First  of  all,  let  me  tell  you  that  it  is  not  proper  for  us  to  consider 
double  castration  as  a  trifling  operation.  For  an  old  man  it  is  a  very 
serious  matter,  involving  danger  to  the  life  of  the  patient.  I  shall  state 
to  you  an  unfavorable  result  that  I  had  in  the  case  of  a  man  seventy  five 
years  of  age  who  was  fairly  well  preserved.  He  had  a  very  large 
prostate,  which  at  the  time  I  saw  him  had  been  giving  him  trouble 
for  ten  years.  The  prostate,  in  addition  to  the  chronic  enlargement, 
was  in  a  sta'e  of  acute  congestion,  and  there  were  urethral  hemor- 
rhages. The  man's  condition  became  so  desperate  that  he  sought 
relief  and  demanded  that  something  be  done  for  him.  I  laid  before 
him  the  various  steps  that  could  be  followed,  and  he  selected  double 
castration.  Having  been  prepared  in  the  ordinary  manner,  the  patient 
was  chloroformed  and  the  operation  was  performed  rapidly,  with  very 
little  loss  of  blood.  The  wounds  were  closed  by  suture  without  drain- 
age. After  the  operation  I  wondered  whether  it  would  be  wise  to 
place  a  permanent  catheter  in  the  bladder,  or,  better,  to  make  a  but- 
tonhole through  the  perineum.  I  finally  decided  to  use  the  perma- 
nent catheter.  Up  to  the  fourth  or  fifth  day  the  man  was  in  perfectly 
good  health,  feeling  very  well  indeed.  A  few  hours  following  the 
second  change  of  the  catheter  he  became  somnolent.  I  made  a  care- 
ful examination  of  his  lungs,  fearing  that  hypostatic  pneumonia  might 
have  developed ;  but  I  could  not  discover  anything.     There  was  a 
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copious  purulent  discharge  from  the  urethra,  the  prostate  gland  was 
very  sensitive,  and  blood  came  away  in  the  urine.  The  blood  appar- 
ently flowed  from  the  prostate  into  the  bladder.  The  patient's  con- 
dition gradually  deteriorated,  but  no  physical  signs  could  be  elicited, 
and  all  the  internal  organs  were  found  to  be  normal.  The  patient 
gradually  became  comatose,  and  I  then  took  him  to  the  operating- 
room,  as  I  suspected  that  there  might  be  an  abscess  of  the  prostate. 
I  examined  the  prostate  and  found  it  much  smaller  than  before.  Both 
wounds  had  healed,  but  under  the  skin,  corresponding  to  the  site  of 
the  left  testis,  I  felt  emphysematous  crepitus.  I  opened  the  scar,  when 
I  found  beneath  the  finely  healed  scar  a  cavity  lined  with  connective 
tissue  in  a  condition  of  emphysematous  gangrene.  I  removed  some  of 
the  tissue  for  making  cultures,  but  I  have  not  as  yet  had  a  report  from 
the  pathologist.  I  have  no  doubt  that  the  infection  here  proceeded 
from  a  filthy  catheter  through  the  urethra,  spreading  into  the  wound 
along  the  lymphatics.  The  patient  died  on  the  eleventh  day  after 
operation.  This  case  shows  that  the  operation  is  not  so  free  from 
danger  as  some  think. 

Two  other  cases  have  come  under  my  personal  observation,  both  seen 
in  conjunction  with  Dr.  Lillienthal,  who  operated  upon  the  patients. 
I  should  like  you  all  to  read  the  report  of  these  cases.  There  is  no 
mistake  about  the  conditions  that  existed  prior  to  the  operation. 
There  can  be  no  mistake  regarding  the  diagnosis,  as  has  been  hinted 
at  by  some  of  the  urethral  specialists.  In  one  case  there  was  an  enor- 
mously enlarged  middle  lobe  of  the  prostate,  and  the  man  was  in 
agony  all  the  time.  Two  weeks  after  operation  he  was  able  to  void 
his  urine  without  the  use  of  the  catheter,  and  is  now  attending  to  his 
daily  business  without  hindrance. 

The  second  observation  that  I  wish  to  bring  before  you  also  refers 
to  a  case  seen  by  me  in  consultation  with  Dr.  Lillienthal,  as  before 
mentioned.  In  view  of  the  unfortunate  issue  of  my  own  personal 
case,  where  infection  had  taken  place,  and  in  view  of  the  fact  that 
possibly  invasion  might  have  come  from  without,  it  was  decided  not 
to  sew  up  the  wound,  but  to  pack  and  treat  it  by  the  open  method, 
which  plan  was  resorted  to.  The  man  had  been  suffering  fourteen 
years.  Suprapubic  cystotomy  had  been  performed  years  before.  The 
patient  suffered  to  such  an  extent  that  on  two  occasions  he  had 
attempted  suicide.  Four  weeks  ago  his  testicles  were  removed.  Now 
the  patient  is  able  to  hold  two  or  three  ounces  of  urine,  and  to  pass 
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the  urine  himself,  which  is  something  he  has  not  done  for  many 
years.  Now,  Mr.  President,  if  we  have  one  such  case  observed  by  a 
reliable  man,  it  is  the  duty  of  every  progressive  surgeon  to  investigate 
the  matter  and  see  what  there  is  in  it. 

Whenever  a  new  therapeutic  road  is  opened  up  objections  are  raised 
to  its  usefulness  on  purely  d prion  grounds.  Admitting  the  propriety 
of  free  criticism  of  this  character,  at  the  same  time  we  cannot  accept 
its  value  unless  supported  by  practical  demonstration  of  facts.  In  the 
idimoxis  protest  recently  promulgated  by  a  urethral  specialist  against  the 
acceptance  of  castration  for  the  cure  of  enlarged  prostate,  we  see  a 
very  pretentious  argument,  lacking  the  basis  of  facts — personally  ob- 
served and  collected  facts.  Opinions  of  a  purely  academic  character 
must  and  are  to  be  taken  for  what  they  are  worth ;  they  certainly  cannot 
claim  the  respect  readily  accorded  to  opinion  grounded  on  the  firm 
basis  of  correct  and  multiplied  observation  of  pertinent  phenomena. 
In  this  instance  a  priori  objections  should  not  be  taken  seriously,  and 
should  not  discourage  earnest  and  honest  surgeons  from  testing  the  value 
of  a  method  far  more  rational  and  promising  than  anything  we  have  had 
to  rely  upon  so  far.  Readiness  to  observe  and  to  learn,  an  attitude  of 
hopeful  expectancy,  tempered  by  a  critical  spirit,  prudence,  surgical 
tact  and  experience ;  this  seems  to  be  the  proper  position  to  take  in 
the  question  before  us.  The  views  of  those  who  have  courageously 
tested,  cautiously  deducted,  should  then  be  listened  to  with  respect, 
whether  approval  or  the  contrary  be  the  verdict. 

Dr.  William  H.  Carmalt,  of  Boston. 

I  have  no  personal  experience  to  oifer  with  regard  to  this  operation, 
but  Drs.  Gerster's  and  Pilcher's  remarks  suggest  to  me,  first,  that  as  the 
septic  trouble  in  the  former's  case  arising  deeply  in  the  wound  was  in 
all  probability  due  to  the  catheterization  subsequent  to  the  operation, 
the  technique  in  Dr.  Gerster's  hands  having  undoubtedly  been  per- 
fect, shown  also  by  the  prompt  union  of  the  external  wound,  would  it 
not  be  well  to  dress  such  cases  as  he  describes  by  the  open  method, 
or  (what  I  otherwise  dislike)  at  least  to  introduce  drainage  ?  Second, 
referring  to  the  case  Dr.  Pilcher  relates  of  carcinoma  of  the  prostate, 
in  which  he  rather  congratulates  himself  for  having  not  operated  be- 
cause of  the  malignant  disease  which  afterward  showed  itself,  is  it  not 
fair  to  argue  that  if  he  had  operated  at  once  the  development  of  the 
carcinoma  might  have  been  prevented?     We  know  that  adenomatous 
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growths  are  frequently  the  starting  points  of  carcinoma  ;  it  is  some 
times  regarded  as  a  preparatory  stage  of  the  malignant  growth ;  we 
know  also  that  hypertrophies  of  the  prostate  are  frequently  adenoma- 
tous; if,  therefore,  castration  will  bring  about  the  subsidence  of  the 
adenomatous  hypertrophy,  will  it  not  just  so  far  tend  to  stop  the  growth 
of  a  carcinoma?  I  make  this  suggestion  as  a  plea  in  favor  of  early 
operations. 

Dr.  John  H.  Packard,  of  Philadelphia. 

In  the  discussion  of  this  operation  I  have  not  heard  any  reference 
made  to  the  stage  of  the  disease  at  which  the  operation  should  be 
done.  If  we  wait  until  the  condition  is  an  aggravated  one,  there  is 
very  much  less  chance  for  permanent  relief  by  operation  than  if  the 
procedure  is  adopted  promptly  upon  the  discovery  of  the  trouble.  In 
a  case  of  my  own,  the  patient,  a  very  intelligent  German,  aged  about 
seventy  years ;  kept  a  memorandum  of  his  control  of  the  bladder  for 
every  day  for  four  months.  He  noted  down  the  number  of  passages 
of  urine  and  the  intervals,  with  the  averages.  The  operation  was 
without  incident,  healing  taking  place  at  once.  Previous  to  the 
operation,  November  25th,  he  could  not  hold  his  water  more  than 
an  hour  and  a  half.  One  week  afterward  he  told  me  that  he  had 
held  his  water  for  three  hours.  Three  or  four  weeks  after  the  opera- 
tion he  held  his  water  comfortably  for  four  hours.  The  interval  then 
increased;  once  or  twice  it  was  five  hours.  I  have  not  had  a  report 
from  him  since  about  a  month  ago,  when  he  was  in  good  condition. 

There  is  another  thing  which  Dr.  White  may  perhaps  have  men- 
tioned. Just  as  happens  after  the  removal  of  the  uterine  adnexa,  this 
man  has  occasionally  copious  flashes  of  heat,  with  perspiration  ;  for 
this  I  have  tried  various  remedies,  but  without  success.  I  dare  say 
that  other  gentlemen  who  have  tried  this  operation  have  had  the  same 
experience. 

Dr.  Theodore  A.  McGraw,  of  Detroit,  Michigan. 

This  operation  struck  me  at  first  very  unfavorably,  but  the  results 
were  so  good  after  the  first  few  operations  that  I  was  much  impressed. 
Dr.  Walker,  of  Detroit,  had  a  number  of  such  cases,  men  who  had  not 
passed  their  water  for  many  years  without  the  use  of  the  catheter.  He 
had  one  case,  who  ten  days  after  operation  appeared  before  the  class 
in  the  Detroit  Medical  College  and  passed  a  large  stream.  I  do  not 
know  how  to  explain  this.     I  am  in  doubt  as  to  the  pathological  con- 
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dition  and  the  pathological  explanation  of  it.  I  tried  it  myself  on  an 
old  man,  who  was  passing  purulent  urine  with  some  difficulty.  He 
had  been  using  a  catheter  himself,  and  it  was  used  by  his  family  phy- 
sician also.  I  operated  on  him,  and  there  seemed  at  first  to  be  an 
immediate  relief  of  his  symptoms,  but  the  trouble  began  again,  and  he 
died.  I  tried  to  get  a  post-mortem,  but  could  not  do  so.  There  was 
apparently  no  sepsis  whatever. 

Just  one  more  point.  There  has  been  the  question  raised  whether 
or  not  taking  out  one  testicle  would  have  any  effect.  Some  years  ago 
I  was  treating  an  ex-governor  of  Michigan  who  had  an  enlarged  pros- 
tate, also  an  inflammation  and  suppuration  of  one  testicle.  .He  went 
abroad  for  the  benefit  of  his  health,  and  while  there  this  testicle 
sloughed  completely  away,  but  it  produced  no  effect  whatever  upon 
the  prostate. 


LIGATION   OF   THE    SPERMATIC   CORD    IN    THE 

TREATMENT    OF    HYPERTROPHY   OF    THE 

PROSTATE  GLAND. 


By   J.   EWING    MEARS,    M.D. 

PHILADELPHIA. 


At  the  meeting  of  the  Association  in  1893,  in  the  discussion 
of  the  paper  of  Dr.  J.  William  White,  on  surgery  of  the  hyper- 
trophied  prostate,  castration,  which  had  been  mentioned  in  the 
paper  as  a  remedy  for  the  relief  of  the  condition,  was  strongly 
opposed  by  one  of  the  Fellows  taking  part  in  the  discussion  on 
medico-legal  grounds,  and  I  asked  the  question  whether  ligation 
of  the  vas  deferens  would  not  accomplish  the  same  result  as  cas- 
tration, and  therefore  avoid  the  medico-legal  objections  which 
had  been  urged  against  the  latter  operation.  In  November, 
1894, 1  read  a  short  paper  before  the  Philadelphia  Academy  of 
Surgery,  in  which  I  advocated  the  ligation  of  the  spermatic  cord 
instead  of  the  vas  deferens  alone  as  an  operation  which  would 
be  likely  to  accomplish  a  more  complete  result  in  the  relief  of 
prostatic  hypertrophy  than  simply  ligature  of  the  vas  deferens. 
Since  the  reading  of  this  paper  I  have  made  experiments  in 
order  to  determine  as  fully  as  possible  what  results  would  follow 
ligation  of  the  spermatic  cord  under  normal  conditions  of  the 
prostate  gland.  To  accomplish  this  I  selected  three  dogs,  two 
of  the  setter  breed  and  one  spaniel.  These  animals  were  fully 
grown,  and  of  the  usual  size  and  weight  of  animals  at  this  period 
of  life.  I  desired  to  determine  by  the  experiments  (in  which  I 
was  assisted  by  Dr.  Guy  Hinsdale)  the  following  facts : 

1.  As  to  the  conditions  accompanying  the  operation. 

2.  As  to  the  preferable  method  of  operation. 
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3.  The  effect  produced  by  the  operation  upon  the  testicles 
and  prostate  gland. 

As  to  the  method  of  operation,  I  made  choice  of  three  forms  : 
In  one  dog,  under  antiseptic  precautions,  I  exposed  the  cord  by- 
incision  and  applied  a  twisted  silk  ligature,  the  ends  of  which 
were  cut  off  and  the  wound  closed  by  the  same  material,  applying 
collodion-iodoform  gauze  to  seal  the  wound.  In  the  second 
animal  I  endeavored  to  introduce  the  ligatures  subcutaneously. 
In  the  third  case  on  one  side  I  exposed  the  cord,  applied  a 
double  ligature,  and  divided  the  cord  between  the  two  ligatures 
thus  applied.  On  the  other  side  I  exposed  the  cord  and  applied 
a  single  ligature  as  in  the  first  instance.  In  this  operation  the 
ligatures  and  the  sutures  were  made  of  hemp,  and  rendered  asep- 
tic by  immersion  in  carbolic  solution.  These  wounds  were  also 
closed  by  collodion  gauze.  After  the  operation  the  care  of 
the  animals  was  not  such  as  I  altogether  desired,  but  such  as 
I  could  obtain  at  the  time. 

In  the  first  and  second  animal  appeared  at  the  site  of  the 
operation  an  abscess  for  the  period  of  four  weeks.  In  the  last 
animal  the  wound  healed  normally.  At  the  expiration  of  seven 
weeks  the  dogs  were  killed  by  the  administration  of  chloroform, 
and  dissection  of  the  parts  made  with  the  following  results: 

On  examination  externally  the  following  observations  were 
noted  : 

In  dog  No.  I  the  right  testicle  was  reduced  greatly  in  size,  the 
left  apparently  not  materially  affected.  Incisions  marked  by  cica- 
trix. On  exposing  the  cord  ligature  could  not  be  discovered, 
the  site  being  noted  by  a  marked  swelling.  In  opening  the 
tunica  vaginalis  the  epididymis  was  very  much  atrophied,  show- 
ing no  vascular  engorgement.  The  right  testicle  reduced  ap- 
parently to  one-fourth  its  normal  size. 

Left  Testicle.  On  dissecting  spermatic  cord  on  this  side  the 
site  of  ligature  marked  the  same  on  the  right  side.  No  traces 
of  ligature  could  be  discovered. 

On  opening  the  tunica  vaginalis  a  slight  quantity  of  serous 
fluid  was  found  with  adhesions  between  the  opposing  surfaces 
of  the  tunica  vaginalis.     The  testicle  reduced  in  size,  but  not  so 
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markedly  as  on  the  right  side.  Epididymis  very  firm,  non- 
vascular. 

No.  2.  In  this  case  there  was  apparently  no  reduction  of 
size  in  the  testicles,  and  on  exposing  the  cord  there  was  evi- 
dence that  on  both  sides  the  ligature  had  failed  to  include  the 
cord.  In  dissection  the  testicle  and  prostate  gland  were  found 
to  be  normal,  and  in  no  way  affected  by  the  operation. 

No.  3.  On  examination  the  testicles  appeared  to  be  very 
much  reduced  in  size,  and  on  exposing  the  cord  marked  adhe- 
sions were  found  between  the  opposing  surfaces  with  a  small 
amount  of  fluid.  The  epididymis  reduced  very  much  in  size  and 
softened.  The  same  conditions  were  found  in  both  testicles  in 
this  case.  In  dogs  Nos.  i  and  3  the  prostate  glands  were 
found  to  be  much  reduced  in  size.  In  dog  No.  2,  in  which 
the  operation  failed  to  include  the  cord,  the  prostate  gland  ap- 
peared to  be  of  the  normal  size. 

While  these  experiments  were  very  limited  in  character,  yet 
I  think  we  may  deduce  the  following  conclusions  from  the  re- 
sults observed : 

1.  That  the  operation  of  ligation  of  the  cord  may  be  per- 
formed without  producing  gangrene  of  the  testicle,  as  might  be 
inferred  in  an  operation  of  this  character  in  which  the  nutrition 
of  the  organ  is  so  markedly  affected. 

2.  The  question  as  to  which  method  of  applying  the  ligature 
is  preferable  could  not  be  decided  on  such  limited  experience. 
The  conditions  observed  in  those  instances  in  which  the  cord  was 
exposed  and  a  double  ligature  applied,  with  section  of  the  cord 
between  the  ligatures,  showed  the  resulting  atrophy  to  be  more 
marked.  In  the  human  subject  subcutaneous  ligation  of  the 
cord  would  be  easier  of  performance,  but  it  would  seem  desirable 
to  avoid  any  failure  to  include  the  entire  cord  by  application  of 
the  ligature  through  an  open  wound. 

3.  Dissection  of  the  cord,  testicles,  and  prostate  gland 
showed,  in  the  two  instances  in  which  the  operation  was  success- 
fully performed,  marked  atrophy  of  both  testicles  and  prostate 
gland,  with  the  evidence  of  inflammatory  action  occurring  to  a 
certain  extent,  as  indicated  by  the  adhesions  between  the  sur- 
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faces  of  the  tunica  vaginalis.  Sections  of  the  testicles  and  glands 
were  made  in  each  instance,  and  showed  to  my  friend,  Professor 
Tyson,  for  examination.  While  the  sections  were  not  as  accu- 
rately made  as  was  desirable,  he  believed  they  showed  very 
distinctly  that  the  changes  which  had  occurred  in  the  testicle 
were  those  of  disintegration  due  undoubtedly  to  absence  of 
proper  nutrition.  Examination  of  the  section  of  the  prostate 
gland,  while  showing  some  changes  in  the  gland-structure,  yet 
were  not  sufficiently  marked  to  establish  their  character. 


CIRCUMSTANCES    UNDER     WHICH     CHLOROFORM 

IS   PREFERABLE   TO   ETHER   AS   AN 

ANESTHETIC. 


By  GEORGE  W.  GAY,  A.M.,  M  D., 
BOSTON. 


It  may  seem  rank  heresy  for  one  who  was  educated  at  the 
Harvard  Medical  School,  and  who  has  practised  surgery  under 
its  shadow  for  a  quarter  of  a  century,  to  advocate  the  use  of 
chloroform  as  an  anaesthetic  under  any  circumstances  whatever. 
Those  who  have  been  educated  and  have  practised  surgery  in 
other  parts  of  our  country  or  in  foreign  lands  can  hardly  realize 
the  antipathy  which  formerly  prevailed  against  chloroform 
throughout  New  England,  and  which  exists  to  a  very  great 
degree  at  the  present  day.  Aside  from  those  gentlemen  who 
saw  service  in  the  late  war,  where  for  various  and  obvious 
reasons  chloroform  was  the  almost  universal  anaesthetic,  very 
few  are  to  be  found  in  that  section  who  use  chloroform  in 
preference  to  ether  for  ordinary  surgical  purposes.  Should  a 
surgeon  in  our  vicinity  meet  with  a  fatal  accident  under  the 
former  agent  he  would  be  placed  in  an  embarrassing  position 
in  the  eyes  of  both  the  profession  and  the  public,  and,  under 
ordinary  circumstances,  would  get  little  sympathy  from  either. 
Very  likely  he  would  be  subjected  to  some  such  catechism  as 
the  following : 

"  Doctor,  your  patient  died  under  chloroform  ?" 

"Yes,  sir." 

"  Were  you  not  aware  that  chloroform  is  more  dangerous 
than  ether  ?" 

"  Yes,  sir." 

Am  Surg  12 
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"Then  why  did  you  use  it?" 

In  an  ether  community  it  would  not  be  sufficient  to  say  in 
answer  to  this  last  question  that  chloroform  is  pleasanter  or 
cheaper,  or  acts  more  quickly,  or  in  smaller  quantity,  or  that  it 
is  used  in  England.  All  of  these  points  would  avail  nothing  in 
comparison  with  the  one  question  of  safety.  That  is  the  key- 
stone to  the  arch,  and  all  other  considerations  are  of  secondary 
importance. 

In  the  Northern,  Middle,  and  Western  States  of  this  country 
ether  is  the  principal  agent  used  in  ordinary  surgical  practice, 
while  in  the  Southern  States  chloroform  has  the  preference.^ 
In  foreign  countries  the  latter  agent  is  probably  the  favorite 
anaesthetic  in  a  majority  of  cases.  The  fact  that  practical 
surgical  anaesthesia  by  means  of  sulphuric  ether  had  its  birth 
and  origin  in  Boston  has  nothing  whatever  to  do  with  its  popu- 
larity in  this  country.  Our  community  is  a  conservative  one, 
and  in  this  matter  the  foundation  of  its  faith  and  preferences  is 
safety. 

It  is  impossible,  nor  is  it  necessary,  to  state  in  exact  terms  the 
relative  safety  of  chloroform  and  ether.  That  there  is  a  decided 
difference  between  the  two  drugs  in  this  respect  cannot  be 
doubted  by  any  candid  observer  and  reader  of  the  literature  of 
the  subject.  It  is  true  that  many  practitioners  of  large  experience 
have  never  met  with  an  accident  in  the  use  of  chloroform.  It 
is  also  true  that  over  four  hundred  deaths  from  this  agent  have 
been  placed  upon  record,  and  no  one  can  form  any  correct  idea 
of  the  number  of  unrecorded  fatalities.  In  1889,  Dr.  Laurence 
TurnbulF  placed  the  latter  at  one  hundred  cases,  which  cannot 
be  considered  an  extravagant  estimate.  No  such  record  is 
claimed  against  ether  by  even  its  strongest  opponents.  The 
fatalities  from  ether  at  that  time  on  record  amounted  to  about 
sixty.  Cheever^  says  that  the  largest  and  most  reliable  statistics 
indicate  that  ether  is  about  ten  times  as  safe  as  chloroform. 

Much  has  been  said  and  written  as  to  the  exact  method  in 

1  Wood's  Reference  Handbook  of  Medical  Sciences. 

2  Artificial  Anaesthesia,  1889.  ^  Lectures  on  Surgery,  p.  27. 


CHLOROFORM    AS    AN    ANAESTHETIC.  I79 

which  death  takes  place  under  the  influence  of  these  two  drugs. 
The  common  opinion  is  that  ether  kills  by  asphyxia  and  chloro- 
form by  cardiac  paralysis.  The  Hyderabad  Commission,  of 
which  Dr.  T.  Lauder  Brunton  and  Surgeon-Major  Lowrie  were 
members,  declared  in  their  report  that  chloroform  "  never  causes 
sudden  death  from  stoppage  of  the  heart."  Drs.  Wood  and 
Hare  claim  that  chloroform  is  a  cardiac  paralyzant.  In  some 
cases  the  influence  is  most  felt  upon  the  respiratory  centres,  and 
in  others  upon  the  cardiac.  "  So  far  as  practical  medicine  is 
concerned,  it  makes  little  difference  whether  the  heart  stops 
just  before  or  just  after  the  cessation  of  respiration."^ 

The  accumulated  testimony  of  the  past  fifty  years  tends  to 
prove  conclusively  that  ether  kills  slowly,  chloroform  quickly; 
that  ether  kills  by  asphyxia,  chloroform  by  cardiac  paralysis ; 
that  ether  gives  plenty  of  warning,  chloroform  often  none  what- 
ever;  that  ether  is  safer  in  healthy  and  strong  people  than  in  the 
weak  and  prostrated;  that  chloroform  is  nearly  as  fatal  in  the  vig- 
orous as  in  the  debilitated.  Ether  does  not  demand  any  special 
skill  in  its  administration,  chloroform  does.  Proper  treatment 
easily  and  effectually  overcomes  the  unfavorable  symptoms  from 
ether;  treatment  oftentimes  does  no  good  whatever  in  accidents 
from  chloroform.  In  short,  that  ether  is  the  safest  general 
anaesthetic  known;  chloroform  is  not. 

In  view  of  these  facts,  the  burden  of  proof  in  justification  of 
the  use  of  chloroform  rests  with  the  operator.  Although  plenty 
of  authority  can  be  found  in  favor  of  the  stronger  agent,  yet  the 
fatalities  take  place  just  the  same  as  ever,  in  spite  of  all  the  pre- 
cautions which  it  is  possible  to  take.  Ringer  says  there  are  no 
conditions  of  age  or  health  which  forbid  the  use  of  chloroform 
as  an  anaesthetic,  provided  due  care  be  observed  in  its  adminis- 
tration.- The  Hyderabad  Commission  claim  the  same  immunity 
from  danger.  In  the  writer's  opinion,  such  an  assertion  cannot 
be  truthfully  made  of  any  known  anaesthetic,  not  even  of  sul- 
phuric ether  itself,  which  is  the  safest  of  them  all. 

Those  who  claim  that  the  fatal  results  of  chloroform  are  due 

'   Medical  News,  February  22,  1890. 

■^  Willard  and  Adler  on  Anaesthetics,  Detroit,  1892. 


l80  GAY, 

to  want  of  care  and  skill  in  its  administration  are  casting  re- 
flections upon  such  men  as  Sir  James  Y.  Simpson,  the  father  of 
chloroform  anaesthesia;  Erichsen,  Billroth,  Volkmann,  Syme, 
Hunter  McGuire,  James  Wood,  Willard  Parker,  F.  H.  Hamilton, 
Alden  March,  Moses  Gunn,  W.  W.  Dawson,  and  many  other 
skilful  and  reliable  members  of  our  profession.'  An  agent  which 
is  not  safe  in  the  hands  of  such  men  is  certainly  not  the  most 
suitable  one  to  be  put  into  the  hands  of  the  rank  and  file  of 
medical  practitioners. 

A  strong,  healthy  young  man  desires  to  have  a  finger  ampu- 
tated or  a  felon  opened.  He  breathes  a  few  whififs  of  chloro- 
form, and  without  any  warning  stops  breathing,  and  is  dead. 
No  operation  has  been  done  which  could  have  produced  any 
shock.  Such  accidents  have  also  occurred  in  the  dentist's  chair 
many  times.  An  autopsy  is  made,  and  perhaps  some  slight 
change  in  color  is  found  in  the  pericardium  or  capsule  of  one 
kidney,  or  some  other  variation  which,  under  ordinary  circum- 
stances, would  not  have  been  noticed.  That  is  all  that  can  be 
found  to  account  for  the  preventable  catastrophe.  Do  such 
things  occur  under  ether?  If  so,  they  are  not  put  upon  record, 
nor  have  they  been  observed  in  the  larger  hospitals  in  this  part 
of  the  country.  It  is  not  quite  safe  to  give  ether  under  all  cir- 
cumstances, but  the  unfavorable  conditions  are  apparent  to  any- 
one familiar  with  anaesthetics,  and  can  be  provided  for  or  guarded 
against.  There  is  nothing  obscure  or  irregular  or  fulminating 
in  its  action,  as  in  its  more  powerful  rival. 

Daily  experience  with  a  drug  under  all  sorts  and  conditions 
of  circumstances,  in  the  care  of  the  sick  and  wounded,  for  over 
a  quarter  of  a  century,  without  meeting  with  any  serious  mishap, 
gives  one  more  confidence  in  that  agent  than  all  the  reports  of 
learned  societies  or  so-called  national  commissions.  There  are 
not  a  few  in  our  midst  who  have  had  just  this  experience,  and 
they  require  neither  argument  nor  statistics  to  convince  them 
beyond  the  shadow  of  a  doubt  of  the  superiority  of  ether  over 


'  Therapeutic  Gazette,  August   and    September,   1890.     Dr.    G.    Archie    Stockwell, 
Detroit,  Mich. 
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chloroform  for  general  anaesthetic  purposes.  And  yet,  for 
various  reasons,  the  latter  agent  will  doubtless  continue  to  be 
used  by  a  large  number  of  practitioners  in  different  parts  of  the 
world  for  all  time.  It  is  pleasanter  to  inhale,  quicker  in  its 
action,  more  lasting  in  its  effects,  less  apt  to  be  followed  by 
nausea  and  vomiting,  cheaper,  less  bulky,  and  not  inflammable. 
Moreover,  the  accidents  from  chloroform  are  not  sufficiently 
common  to  create  that  fear  and  distrust  in  the  mind  of  the  pro- 
fession and  of  the  public  which  demand  its  abandonment  in 
surgical  practice.  Personal  preference  and  prejudice,  freedom 
from  accidents  in  the  immediate  vicinity,  and  perhaps  national 
pride,  are  factors  which  may  determine  not  a  few  in  their  choice 
of  an  anesthetic. 

The  truth  of  this  whole  matter  seems  to  be  that  sulphuric 
ether,  under  ordinary  conditions,  is  as  safe  as  can  reasonably  be 
expected  of  any  agent  which  produces  such  beneficent  results  ; 
that  chloroform  is  safe  in  a  vast  majority  of  instances,  but  that 
fatal  accidents  do  occasionally  occur  under  circumstances  in 
which  they  were  not  anticipated,  and  that  these  accidents  can 
neither  be  foreseen,  prevented,  nor  remedied  ;  that  under  rare 
conditions  no  known  anaesthetic  is  entirely  free  from  danger; 
that  the  greater  comparative  safety  of  sulphuric  ether  is  slowly 
being  recognized,  and  hence  that  its  use  is  gradually  displacing, 
to  a  certain  extent,  its  more  potent  and  more  dangerous  rival. 

The  writer  submits  that  this  question  of  the  relative  safety  of 
the  two  agents  under  consideration — ether  and  chloroform — is 
decided  as  firmly  and  as  surely  in  favor  of  the  former,  by  an 
intelligent  and  searching  experience  of  half  a  century,  as  it  is 
possible  to  decide  any  scientific  point  in  the  affairs  pertaining  to 
human  life. 

In  spite  of  all  that  can  be  said  in  favor  of  ether  and  against 
chloroform,  the  fact  remains,  however,  that  there  are  a  compara- 
tively few  conditions  under  which  the  latter  is  the  preferable 
anaesthetic,  and  it  is  the  main  object  of  this  paper  to  draw 
attention  to  these  cases  In  a  general  way  it  may  be  said  that 
all  operations  liable  to  be  attended  with  spasm  of  the  glottis, 
CL'dema  of  the  larynx  or  lungs,  profuse  secretion  of  fluids  in  the 
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air-passages,  and  tonic  contraction  of  the  muscles  of  respiration 
can  be  done  under  the  influence  of  chloroform  with  more  safety 
and  satisfaction  than  under  ether.  Chloroform  does  not  obstruct 
respiration  to  the  extent  that  ether  does.  It  does  not  irritate 
the  mucous  membrane,  nor  increase  the  secretion  of  mucus, 
nor  produce  as  much  spasmodic  action  of  the  muscles  of  the 
throat  and  chest  as  does  ether.  For  these  reasons  it  is  superior, 
as  an  anaesthetic,  in  the  following  diseases  and  conditions  :  all 
cases  requiring  tracheotomy  and  oesophagotomy,  as 

Membranous  croup ; 

Laryngitis,  acute,  chronic,  traumatic,  specific,  or  tubercular; 

Malignant  disease  of  throat  and  neck  ; 

Deep  cervical  cellulitis ; 

Deep  tumors  of  neck,  as  bronchocele; 

Foreign  bodies  in  air-passages  ; 

Foreign  bodies  in  oesophagus; 

Bronchitis  in  the  aged  ; 

Asthma. 

Doubtless  this  list  may  be  extended  by  the  gentlemen  pres- 
ent. I  speak  principally  of  those  affections  in  which  I  have  had 
personal  experience.  A  consideration  of  its  use  in  obstetrics  is 
omitted  for  obvious  reasons. 

Everyone  knows  the  difficulty,  and  oftentimes  danger,  met 
with  in  trying  to  etherize  a  child  suffering  from  membranous  or 
diphtheritic  croup.  The  irritation  of  the  drug  produces  spasm 
of  the  muscles  of  the  throat  or  a  free  secretion  of  mucus,  breath- 
ing is  more  or  less  obstructed,  the  color  becomes  livid,  the  veins 
distended,  and,  if  strong  enough,  the  child  struggles  in  all  the 
agony  of  suffocation.  Under  these  circumstances  a  hasty  trach- 
eotomy must  be  performed,  with  the  attendant  risk  of  hemor- 
rhage and  strangulation.  Chloroform  produces  few,  if  any,  of 
these  symptoms.  Given  carefully,  the  respiration  is  not  impeded, 
the  child's  quiet  is  not  disturbed,  and  the  operation  may  be 
completed  in  a  deliberate  and  careful  manner.  I  have  per- 
formed a  good  many  tracheotomies  under  chloroform,  and  have 
never  met  with  a  mishap  that  could  be  justly  laid  to  the  drug. 
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I  can  speak  confidently  and  strongly  upon  this  point,  and  from 
the  best  of  all  teachers — experience. 

The  same  remarks  will  apply  with  equal  emphasis  to  all  cases 
of  acute  or  chronic  stenosis  of  the  larynx  from  whatever  cause. 
Contusions,  lacerations,  and  fractures  of  the  larynx  are  very 
likely  to  be  followed  by  dyspnoea,  which  in  some  instances  may 
require  tracheal  incision.  A  few  years  ago  a  man  in  middle  life 
was  admitted  to  the  Boston  City  Hospital,  who  had  injured  his 
throat  a  week  before  by  his  efforts  to  push  down  a  bone,  which 
he  supposed  had  lodged.  He  could  swallow  only  liquids,  and 
those  with  great  difficulty.  The  dyspnoea  was  so  pronounced 
that  he  could  not  lie  down  for  any  length  of  time,  and  he  ex- 
hibited that  peculiar  restlessness  which  is  so  marked  a  feature 
in  all  cases  of  laryngeal  stenosis.  An  examination  by  the  laryn- 
goscopist  revealed  an  abscess  in  the  region  of  the  epiglottis 
attended  by  extensive  induration  in  the  immediate  vicinity. 
Tracheotomy  was  performed  very  satisfactorily  indeed  under 
partial  chloroform  anaesthesia.  The  respiration  was  not  dis- 
turbed in  the  least  by  the  drug.  Ether  would  have  almost 
certainly  aggravated  the  dyspnoea,  thereby  complicating  the 
operation,  and  perhaps  diminishing  his  chance  for  recovery. 
The  patient  got  well. 

Deep  cellulitis  of  the  neck,  although  not  a  very  common 
affection,  yet  is  a  very  serious  one,  sometimes  terminating 
fatally.  It  may  be  dangerous  by  reason  of  sepsis,  oedema  of 
the  glottis,  and  by  suffocation  from  a  rupture  of  the  abscess  into 
the  throat.  I  have  known  of  fatal  results  from  all  these  causes. 
The  treatment  to  be  effectual  must  be  early  and  radical,  and 
consists  in  making  a  free  opening  into  the  centre  of  the  diseased 
tissues.  The  importance  of  the  structures  involved  requires 
that  this  operation  shall  be  done  carefully  and  deliberately. 
Pressure  upon  the  recurrent  laryngeal  nerves  and  other  struc- 
tures is  very  apt  to  produce  spasm  of  the  glottis  and  impeded 
respiration.  This  condition  of  affairs  is  much  aggravated  by 
the  irritating  effects  of  sulphuric  ether,  but  not  by  chloroform. 
Hence  the  latter  is  the  better  anesthetic  for  these  cases. 

A  man  was  under  my  care  a  few  years  ago  suffering  from  an 
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attack  of  deep  and  extensive  cellulitis  of  the  front  and  both  sides 
of  the  neck.  Through  a  misunderstanding  he  was  given  ether 
preparatory  to  an  operation ;  when  partially  under  its  influence  the 
breathing  stopped,  the  face  became  deeply  cyanosed,  and  death 
from  suffocation  seemed  imminent.  This  untoward  result  was 
averted  for  the  time  by  an  immediate  tracheotomy,  forcible  in- 
flation of  the  lungs  through  a  catheter,  thereby  expelling  the 
free  fluids,  and  artificial  respiration.  He  gradually  failed,  and 
died  the  next  day  from  shock  and  exhaustion.  Judging  from 
the  usual  effects  of  chloroform  under  these  circumstances,  it  is 
fair  to  suppose  that  the  shock  of  the  operation  would  have  been 
much  less  under  its  influence,  that  tracheotomy  might  have 
been  avoided,  and  hence  that  his  chances  for  recovery  would 
have  been  increased,  notwithstanding  the  profound  prostration 
resulting  from  the  disease  itself. 

I  was  recently  called  to  the  hospital  in  the  night  to  see  a  man 
just  admitted  with  this  affection.  The  dyspnoea  was  severe, 
attended  by  paroxysms  that  threatened  serious  consequences. 
A  deep  collection  of  pus  was  evacuated  by  the  Hilton  method 
under  chloroform,  with  the  greatest  satisfaction  to  both  patient 
and  surgeon. 

Many  years  ago  I  was  requested  by  one  of  my  colleagues. 
Dr.  W.  H.  Thorndike,  to  administer  ether  to  an  old  gentleman 
preparatory  to  tracheotomy  for  malignant  disease  of  the  throat 
at  the  base  of  the  tongue.  The  effects  of  the  anaesthetic 
were  extremely  distressing.  However  carefully  given,  how- 
ever much  diluted  with  air,  the  vapor  produced  the  most  vio- 
lent spasm  of  the  glottis,  rendering  respiration  entirely  im- 
possible. The  operation  was  finally  done  without  anaesthesia, 
and,  as  may  be  supposed,  with  a  good  deal  of  suffering  to  the 
patient. 

This  case  forms  a  striking  contrast  to  that  of  a  woman  who 
was  under  my  care  some  years  later  for  malignant  disease  of  the 
deep  glands  of  the  neck.  Constant  and  severe  dyspnoea  result- 
ing from  pressure  presumably  upon  the  recurrent  laryngeal 
nerves  demanded  tracheotomy.  The  operation  was  done  under 
chloroform,  with  great  ease  and  with  perfect  relief  to  the  patient. 
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It  would  not  be  difficult  to  believe  that  ether  would  have  acted 
as  unfavorably  in  the  latter  as  in  the  former  case. 

Spasm  of  the  glottis,  with  impeded  respiration,  is  peculiarly 
liable  to  occur  in  patients  with  foreign  bodies  in  the  air-passages 
or  in  the  oesophagus.  Operations  for  their  removal  generally 
require  time  and  careful  manipulation.  They  cannot  be  done 
hastily,  as  can  an  emergency  tracheotomy  for  stenosis  of  the 
larynx,  and,  therefore,  it  is  essential  to  use  the  anaesthetic  that 
will  cause  the  least  disturbance  to  the  patient.  There  can  be  no 
reasonable  doubt  that  in  a  majority  of  cases  chloroform  is  pref- 
erable to  ether  under  these  circumstances.  The  writer  once 
removed  a  bean  from  the  lower  end  of  the  trachea  by  incision 
successfully.  The  child  was  in  collapse  at  the  time  of  the  oper- 
ation and  required  but  little  chloroform  to  keep  her  still.  She 
recovered.  Ether  was  given  to  another  child  in  the  hospital 
many  years  ago  for  the  purpose  of  opening  the  trachea  to  re- 
move a  piece  of  a  match,  with  a  fatal  termination.  These  cases 
require  very  gentle  handling  in  every  way,  and  the  amount  of 
anaesthetic,  as  well  as  the  kind,  is  of  very  great  importance. 

Chloroform  has  been  used  by  the  writer  in  three  cases  of 
cesophagotomy  with  much  satisfaction.  In  a  case  of  malignant 
disease  the  oesophagus  was  opened  on  the  left  side  of  the  neck 
in  the  usual  way  for  the  purpose  of  guiding  a  staff  through  the 
pouch  above  the  stricture  down  into  the  stomach,  upon  which 
to  pass  a  Symond's  tube.  Later  it  became  necessary  to  do 
tracheotomy  on  this  patient.  Both  operations  were  performed 
under  chloroform,  without  complication.  This  agent  was  used 
in  the  case  of  a  man  who  had  swallowed  a  plate  of  teeth,  which 
had  lodged  at  the  lower  end  of  the  gullet.  It  was  removed 
through  an  incision  in  the  neck  with  no  difficulty  as  regards 
the  respiration.  I  also  removed  a  copper  cent  from  the  oesoph- 
agus of  a  child,  three  and  a  half  years  of  age,  by  incision,  under 
chloroform.  The  little  girl  speedily  recovered.  The  action  of 
the  anaesthetic  in  all  of  these  cases  was  satisfactory  in  every 
way,  and  I  have  thus  far  seen  no  reason  for  using  any  other 
agent  under  similar  circumstances. 

The  only  unfortunate  result  I  have  had  while  using  chloro- 
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form  was  that  of  an  old  lady  suffering  a  good  deal  of  dyspnoea 
from  a  large  goitre.  At  her  request  I  made  an  effort  to  intube 
the  larynx,  leaving  the  question  of  extirpation  to  be  decided 
later  on.  A  little  chloroform  was  inhaled  without  difficulty, 
but  during  my  efforts  to  place  the  tube  she  gradually  sank  away, 
and  died  in  a  few  minutes.  I  am  inclined  to  lay  this  unfortunate 
result  to  her  extreme  prostration,  which  was  necessarily  in- 
creased by  my  manipulations  in  trying  to  introduce  a  tube  into 
a  narrow,  displaced,  tortuous  larynx,  rather  than  to  the  anaes- 
thetic. It  would  have  been  wiser  to  have  let  her  alone.  This 
is  the  only  mishap  I  have  ever  had  with  chloroform, 

Kocher,  of  Berne,  has  recently  reported  one  thousand  thy- 
roidectomies for  goitre.  One  death  resulted  from  bronchitis 
following  the  administration  of  ether.  There  were  no  deaths 
from  chloroform.  He  always  begins  the  anaesthesia  with  chlo- 
roform and  continues  it  with  ether.^ 

Old  people  suffering  from  chronic  bronchitis  or  oedema  of  the 
air-passages  are  not  good  subjects  for  ether,  as  the  irritation 
tends  to  increase  the  secretion,  which  occasionally  becomes  so 
profuse  as  to  drown  the  patients  in  their  own  fluids.  This 
accident  is  peculiarly  liable  to  occur  in  heavy  drinkers,  in  those 
suffering  from  chronic  urinary  disease,  as  stricture  and  its 
sequelae,  and  in  those  profoundly  prostrated  by  any  serious 
affection,  as  strangulated  hernia,  and  malignant  diseases.  I 
once  lost  a  patient  in  this  manner  when  about  to  operate  for 
a  gangrenous  inguinal  hernia  which  had  been  strangulated  a 
week.  He  took  the  ether  well  enough  at  first,  but  as  the  oper- 
ation was  about  to  begin  it  was  noticed  that  his  respiration  was 
obstructed  by  mucus,  which  increased  with  alarming  rapidity, 
even  pouring  out  of  his  mouth  and  nose.  He  died  in  a  few 
minutes.  It  is  doubtful  if  chloroform  would  have  had  this  un- 
toward effect  upon  the  bronchial  secretions. 

The  statement  has  recently  been  made  by  some  of  the  German 
surgeons,^  that  while  the  immediate  danger  from  ether  is  much 
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less  than  from  chloroform,  yet  that  the  remote  danger  is  greater 
by  reason  of  the  emphysema,  bronchitis,  and  broncho-pneu- 
monia resulting  from  the  anaesthetic.  This  complication  has 
been  noticed  too  seldom  in  this  vicinity  to  create  suspicion  or 
distrust.  Before  attributing  these  events  to  the  drug,  it  would 
be  well  to  carefully  investigate  all  of  the  circumstances  attend- 
ing the  patient,  before,  during,  and  after  the  operation.  Not  a 
few  persons,  especially  in  hospitals,  get  cold  from  exposure 
during  this  time,  and  occasionally  it  terminates  fatally.  While 
the  accident  is  probably  not  as  frequent  as  in  the  days  of  the 
spray,  yet  the  custom  of  surrounding  the  patient  with  wet 
cloths  is  not  quite  free  from  danger.  It  is  well  known  that  a 
person  gets  cold  more  easily  when  asleep,  than  while  awake, 
and  it  is  not  unreasonable  to  suppose  that  the  same  rule  may 
obtain  during  the  sleep  of  ether  and  chloroform.  At  all  events 
until  these  factors  are  eliminated,  it  is  evidently  unwise  to  attrib- 
ute these  complications  to  the  anaesthetics. 

Another  fact  to  be  borne  in  mind  is  the  peculiar  insensibility 
of  the  bronchial  mucous  membrane  of  elderly  people  to  the 
presence  of  blood  and  other  fluids  during  an  operation,  so  that 
no  warning  is  given  till  too  late  to  be  of  any  avail.  Not  a  few 
cases  of  this  sort  have  been  saved  only  by  an  emergency  trache- 
otomy and  artificial  respiration.  These  facts  do  not  necessarily 
preclude  the  use  of  ether  in  these  cases,  but  they  teach  us  to 
be  extremely  careful  in  its  administration. 

The  inflammable  nature  of  sulphuric  ether  is  always  to  be 
borne  in  mind,  but  in  actual  practice  there  are  comparatively 
few  cases  in  which  the  drug  is  contraindicated  on  this  account. 
The  statement  has  been  made  that  ignition  has  taken  place  at  a 
distance  of  fifteen  feet.^  It  is  difficult  to  understand  how  such 
an  accident  could  happen  unless  an  immense  volume  of  the 
vapor  was  allowed  to  fall  from  a  height  upon  the  flame.  In  the 
accident-room  at  the  City  Hospital  in  Boston  most  of  the  night 
surgery  for  many  years  has  been  done  under  a  six-light  chan- 
delier, the  inhaler  being  not  over  three  feet   distant.     No  such 

'  Wood's  Reference  Handbook  of  Medical  Sciences,  vol.  i.  p.  189. 
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accident  has  ever  occurred  in  that  institution.  The  vapor  of 
ether  being  heavier  than  air,  falls  more  freely  than  it  rises,  and 
hence  is  not  likely  to  ignite  under  ordinary  circumstances  with 
the  flame  overhead.  I  have  seen  the  ether  sponge  ignited  a  few 
times  by  the  actual  cautery,  but  only  when  it  was  brought  within 
at  least  a  foot  of  the  inhaler.  The  only  harm  resulting  was  a 
slight  singeing  of  the  eyebrows.  These  accidents  were  all  pre- 
ventable, and  do  not  by  any  means  preclude  the  use  of  ether 
as  the  anaesthetic  in  these  cases. 

It  may  be  said  that  chloroform  must  be  more  dangerous  than 
ether  in  the  class  of  cases  under  consideration  from  the  fact 
that  these  patients  are  usually  weakened  and  debilitated  by  the 
disease,  and  hence  more  susceptible  to  heart  failure.  Experi- 
ence gives  little  support  to  this  supposition.  The  most  charac- 
teristic feature  of  the  danger  from  chloroform  is  the  fact  that 
about  40  per  cent,  of  the  accidents  occur  in  apparently  vigorous 
healthy  people  about  to  undergo  some  minor  operation,  as  the 
pulling  of  a  tooth,  incision  of  a  felon,  etc./  and  that  usually 
death  takes  place  during  the  early  stages  of  the  an.'ESthesia, 
oftentimes  within  a  very  few  minutes  and  before  complete  in- 
sensibility is  reached;  and  herein  lies  the  danger  of  using  this 
agent  in  minor  surgery.  This  fact  should  be  especially  borne 
in  mind  by  those  practitioners  who  use  chloroform  in  minor 
operations,  but  would  not  think  of  resorting  to  it  in  capital  cases. 

In  conclusion,  allow  me  to  submit  for  your  consideration  the 
opinion  that  chloroform  is  a  more  satisfactory  anaesthetic  than 
ether  for  operations  liable  to  be  complicated  by  difficult  or 
suspended  respiration  ;  that  in  those  cases  it  is  reasonably  safe ; 
and  that,  when  carefully  administered,  it  may  be  confidently 
recommended  to  the  profession  for  this  particular  kind  of  surgi- 
cal work. 

'  Wood's  Handbook,  vol.  i.  p.  190. 
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With  the  increased  use  of  ether  as  an  anaesthetic,  notably  in 
England  and  on  the  continent,  the  comparison  between  its  effect 
and  its  safety  with  those  of  chloroform  has  been  more  studied, 
until  now  the  differences  in  favor  of  ether  are  sharply  defined 
and  clearly  marked.  In  1890^  I  ventured  to  enter  upon  the 
discussion  as  to  whether  etherization  injuriously  affected  the 
kidneys,  and  presented  then  a  series  of  forty  well-observed 
cases  from  which  it  appeared  that  where  the  kidneys  were  pre- 
viousl)'-  healthy  no  disturbance  in  the  renal  function  was  ob- 
served in  75  per  cent,  of  the  cases,  or,  reversing  this  statement, 
that  in  about  one-quarter  of  the  instances  a  very  slight  and 
transitory  trace  of  albumin  was  found  to  be  present  within  a 
few  hours  after  the  completion  of  the  anaesthesia. 

My  conclusions,  however,  were  felt  to  be  based  on  too  limited 
an  experience  to  be  of  much  value ;  but  other  and  more  elabo- 
rately conducted  observations  have  only  confirmed  my  own 
impressions.  Even  before  this  Feuter,^  of  Berne,  reported  con- 
clusions based  on  one  hundred  and  fifty  clinical  cases  and  thir- 
teen experimental  observations  in  animals  on  ether  narcosis. 
These  were : 

I.  That  ether  has  no  perceptible  effect  upon  the  healthy  kid- 
neys of  animals,  which,  moreover,  are  more  susceptible  than 
mankind  to  its  influences. 

1  New  York  Medical  Journal,  March  i,  1890. 

2  Deutsche  Zeitschrift  f.  Chirurgie. 
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2.  That  it  is  not  dangerous  in  persons  whose  kidneys  are 
slightly  diseased. 

3.  That  subsequent  disturbances  in  the  circulation  of  the 
kidneys  when  met  with  are  very  transitory  and  rapidly  dis- 
appear. 

The  rapid  extension  of  the  use  of  ether  in  Europe  is  best 
shown  in  the  large  total  presented  by  Garre^  of  35O;00O  cases 
with  but  twenty-five  deaths  (or  one  in  14,000  exhibitions), 
which  warrants  one  to  digress  a  moment  to  compare  this  with 
134,000  chloroformizations  with  forty-six  deaths,  or  one  death  in 
about  every  3000  cases.  These  facts,  taken  with  the  careful  obser- 
vations of  the  actions  and  complications  of  ether  anaesthesia 
given  by  Juillard,  Poncet,  Oilier,  and  by  the  German  Surgical 
Association,  have  placed  much  that  is  of  interest  and  of  posi- 
tiveness  at  our  command. 

Without  asking  your  attention  to  all  that  has  been  presented 
on  this  subject  I  shall,  I  trust,  be  permitted  to  pass  rapidly  in 
review  the  main  facts  to  be  deduced  from  the  articles  of  Garre, 
already  quoted,  of  Anglesco,^  Wunderlich,^  Rindskopf,*  Wood,^ 
Bruns,^  Korte,''  and  others,  who  have  within  the  past  year  or 
two  written  ably  on  the  subject  of  ether  narcosis. 

Butter,  in  five  hundred  cases  of  ether  narcosis,  found  only 
once  albuminuria  where  previously  none  had  existed.  Korte, 
in  six  hundred  cases  that  he  collected,  only  found  six  instances 
where  albumin  presented  itself,  where  before  the  etherization 
none  had  been  found,  and  he  states  very  decisively  that,  in  his 
opinion,  ether  does  not  aggravate  a  damaged  kidney,  but  that 
chloroform  does.  He  also  gave  seven  instances  where  albumin 
pre-existed,  but  which  was  not  increased   by  the  etherization. 

1  Garre:  Aethernarkose  Beitrage  Klin.  Chirurg.,  1894,  Bd.  xi.,  H.  i. 

2  Anglesco  :  Gaz.  Medicale  de  Paris,  1894,  No.  50. 

3  Wunderlich :  Klin.  Untersuchengen  iiber  der  Wirkung  der  Aether  und  Chloro- 
form NarkoGJs. 

*  Rindskopf:  Centralbl.  f.  Chirurg.,  1894.     Beitrage  Klin.  Chirurg.,  Bd.  xi.,  1895;  ii., 
1894. 
■'  Wood,  G.  B. :  Medical  Magazine,  1894,  p.  802. 

^  Bruns:  Zur  Aethernarkose  Berlin  Klin.  Wochenschrift.,  1894,  No.  41, 
"  Korte:  Zum  Vergleiche  der  Chloroform  und  Aether  Narkosis. 
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Garre  says  that  in  slight  pre-existing  kidney  trouble  etheriza- 
tion provoked  no  important  increase  in  the  amount  of  albumin, 
and  he  says  very  emphatically  that  he  does  not  believe  an  attack 
of  nephritis  is  at  all  likely  to  occur  from  an  etherization.  This 
positive  view  is  not  entirely  concurred  in  by  some  of  the  other 
observers.  Wunderlich,  in  a  very  admirable  resume  of  the  sub- 
ject, concludes  that  in  an  already  existing  case  albuminuria  is 
frequently  augmented  by  an  ether  narcosis  ;  that  this  is  twice  as 
common  in  chloroform  narcosis  in  the  proportion  of  11^  to 
6y^o  P^^  cent.  From  chloroform,  and  much  more  seldom  from 
ether,  are  casts  to  be  found  in  the  proportion  of  34.8  to  24.6 
per  cent.  If  cylindruria  exists  in  both  ether  and  chloroform 
narcosis  there  is  an  increase  to  be  met  with  in  both  cases,  due 
in  each  case,  he  believes,  to  an  ischaemia  of  the  kidney  or  to  a 
lessened  blood  pressure.  Casts,  he  thinks,  are  due  to  a  direct 
irritation  of  the  kidney  epithelium  from  the  action  of  the  ether 
or  chloroform.  He  adds,  finally,  that  an  ether  nephritis  may 
be  excluded  from  surgery.  In  this  respect  Wood  differs  from 
him  in  some  respects,  because,  in  fifteen  cases  in  animals  where 
it  was  carefully  tested  as  to  the  presence  of  ether  in  the  urine, 
none  was  recognized  by  the  various  tests  carefully  applied. 

Yet  this  same  observer  admits  that  etherization  in  dogs  pro- 
duced a  cloudy  swelling  of  the  epithelium,  which  he  supposed  to 
be  due  to  the  general  intense  congestion  by  some  of  the  retro- 
grade ether  products.  Wood's  conclusions  are  that  if  the  kid- 
neys be  healthy,  the  action  of  ether  on  them  does  not  amount  to 
much;  but  if  they  are  diseased,  the  tendency  exists  to  increased 
irritative  processes. 

In  respect  to  these  investigations  of  Wood  I  must  recall  to 
your  attention  that  the  criticism  which  Feuter  made  upon  his 
own  experiments  upon  animals  must  be  borne  in  mind,  to  wit, 
that  animals  are  much  more  sensitive  to  the  action  of  ether 
irritation  upon  the  kidney  than  mankind. 

It  may  not  be  amiss  to  call  attention  to  the  conclusions  of 
Bruns,  lately  presented  to  us,  that  some  of  the  bad  effects  of 
ether  on  the  lungs  and  kidneys  are  due  to  the  oxidation  and 
formation  of   aldehyde  and  other  products  of   decomposition 
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caused  by  the  exposure  of  ether  to  light,  and  to  the  possible 
mixture  of  air  in  the  ether-bottles,  and  he  advises,  to  counter- 
act these  dangerous  impurities  in  ether,  that  it  should  be  en- 
closed in  small,  fully-filled,  light-forbidding  flasks,  which,  until 
used,  should  be  kept  in  a  cool  place.  These  conditions,  it  is 
hardly  necessary  to  be  remarked  before  an  audience  of  Ameri- 
can surgeons,  were  and  always  have  been  filled  in  the  cans  of 
ether  presented  to  us  by  Squibb  and  other  ether  manufacturers. 

Though  somewhat  outside  of  the  subject  assigned  to  me  for 
discussion,  I  here  call  attention  to  the  fact  that  Anglesco  has 
shown,  what  had  been  previously  taught  us  by  Swain  in  connec- 
tion with  chloroform,  that  in  ether  narcosis  the  temperature 
falls  from  -^^  to  1°,  with  the  difference  that  in  ether  there  is  a 
vaso-dilatation  of  the  surface  and  in  chloroform  a  vaso-contrac- 
tion. 

As  perhaps  elucidating  some  of  the  peculiarities  and  admitted 
mishaps  that  occur  in  etherization,  the  fact  elucidated  by  Payer 
and  by  Wright  might  be  mentioned — that  coagulation  of  the 
blood  in  the  smaller  vessels  and  capillaries  is  very  apt  to  come 
on  with  imperfect  oxidation.  This  pertains  strongly  to  the 
asphyxia  or  partial  asphyxia  that  we  occasionally  meet  with  in 
an  etherization. 

The  results  of  my  observations  confirm  in  a  great  measure 
the  majority  of  the  statements  just  cited.  I  present  them  in 
a  somewhat  extended  manner,  as  follows : 

Summary  of  Results.  A  total  number  of  cases  (305)  col- 
lected and  carefully  observed  by  Dr.  Edgerton,  my  hospital 
interne,  with  and  without  record  of  temperature,  presents  the 
following  results : 

I.  Normal  before  and  after        .......  254  cases. 

Abnormal  before,  but  without  any  increase  afterward  .         .         7     " 
Abnormality  lessened  afterward  ;  or,  in  other  words,  those 

without  detrimental  effect  .         .         .         .         .         .         3     " 

264  cases. 
Or  about  87  per  cent. 
II.  Normal  before,  afterward  abnormal       .....       31  cases. 
Abnormal  before,  afterward  abnormality  increased       .         .         8     " 

39  cases. 
Or  about  13  per  cent. 
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In  nearly  all  of  the  cases  marked  "abnormal  afterward"  the 
albumin  or  casts  disappeared  or  decreased  within  a  few  days 
after  the  etherization. 

With  Record  of  Temperature.  Total  number  of  cases, 
192. 

I.  Tem.perature  normal  afterward. 

a.  Urine  normal  before  and  after,  63  cases ;  urine  normal 
before,  abnormal  afterward,  1 5  cases  : 

Before  etherization.  After  etherization. 

Normal.  Albumin,  a  trace 8  cases. 

"  "          I  per  cent.           .         .         .         .  i  case. 

"  "        lo       '•           and  gran,  casts          .  i    " 

"  "         3       "           and  hyaline  casts       .  i    " 

"  Casts  alone         ......  4  cases. 

15  cases. 

b.  Urine  abnormal  before  and  after  etherization,  with  no 
change  in  consequence,  4  cases  : 

Trace  of  albumin 2  cases. 

5  per  cent.     "  i  case. 

Few  casts i    " 

4  cases. 

c.  Urine  abnormal  before  and  after  etherization,  but  abnor- 
mality increased,  2  cases : 

Before.  After. 

Albumin,  3  per  cent.  Albumin,  10  per  cent. 

"        trace,  few  gran,  casts.  "  15       "  few  gran,  casts. 

d.  Urine  abnormal  before;  lessened  after  etherization,  i  case: 

Before.  After. 

Albumin,  5  per  cent.,  negative.  Albumin  none,  few  gran,  casts. 

II.  Temperature  afterward,  ioo°  F. 

a.  Urine  normal  before  and  after,  46  cases. 

b.  Urine  normal  before,  afterward  abnormal,  6  cases  : 

Before.  After. 

Normal.  Few  granular  casts     .....       i  case. 

"  Albumin,  i  per  cent.,  no  casts   .         .         .       i    " 

"  "  tran 3  casrfs. 

"  "  S  per  cent.,  gran,  casts       .         .       i  case. 

(nephorrhaphy) 

6  cases. 
Am  Surg  - 13 
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c.  Urine  abnormal  before  and  increased  afterward,  i  case: 

Before.  After. 

Albumin,  a  trace,  no  casts.  Albumin,  trace  and  gran,  casts. 

III.  Temperature  afterward,  ioi°  F. 

a.  Urine  normal  before  and  after,  22  cases. 

b.  Urine  normal  before,  afterward  abnormal,  3  cases : 

Before.  After. 

Normal.  Albumin,  a  trace. 

"  "         2  per  cent. 

"        5      " 

IV.  Temperature  afterward,  102°  F. 

a.  Urine  normal  before  and  after,  15  cases. 

b.  Urine  normal  before,  afterward  abnormal,  2  cases : 

Before.  After. 

Normal.  Trace  of  albumin. 

"  Few  gran,  casts. 

c.  Urine  abnormal  before  and  abnormality  increased  in  con- 
sequence, 3  cases : 

Before.  After. 

Albumin,  trace,  and  gran,  casts.  Albumin,  lo  per  cent.,  and  gran,  casts. 
"              "       no      "         "  "  10        "  no  casts. 

"  "        "       "         "  "  trace,  and  gran,  casts. 

V.  Temperature  afterward,  103°  F. 

a.  Urine  normal  before  and  after,  2  cases. 

b.  Urine  normal  before,  but  afterward  abnormal,  I  case  : 

Before.  After. 

Normal.  Albumin,  i  per  cent.,  and  gran,  casts. 

VI.  Temperature  afterward  104°,  l  case  : 

Before.  After. 

Normal.  Normal. 

Urine  negative  before  and  after,  there  being  no  rise  in  tem- 
perature, 68  cases. 

Urine  normal  before,  afterward  abnormal,  there  being  no  rise 
of  temperature,  15  cases  : 
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Before.  After. 

Normal.  Albumin,  a  trace 8  cases. 

"  "  I  per  cent. .....       i  case. 

"  "        10       "         and  gran,  casts  .       i    " 

(nephorrhaphy) 

"  "         3       "         and  hyaline  casts        .       i    " 

"  Casts  alone         ......       4  cases. 


15  cases. 

Stated  in  recapitulation,  there  were  86  cases  of  normal  urine 
before  and  after  etherization,  accompanied  by  rise  of  tempera- 
ture, to  wit: 

At  ioo°,  46  cases.     At  loi'^,  22  cases.     At  102°,  15  cases.     At  103°,  2  cases. 
At  104°,  I  case. 

Of  normal  urine  before  and  afterward  abnormal,  accompanied 
by  rise  of  temperature,  12  cases,  viz. : 

Before.  After. 

At  100°,  6  cases. 

I  case  normal  Few  gran,  casts. 

I    "         "  Albumin,  i  per  cent.,  no  casts. 
3  cases    "  "a  trace. 

I  case      "  "  5  per  cent.,  gran,  casts. 

At  101°,  3  cases. 

I  case  normal  Trace  of  albumin. 

I    "         "  Albumin,  2  per  cent. 
I    "         "  "  5 

At  i02°,  2  cases. 

I  case  normal  Granular  casts. 

I    "         "  Albumin,  a  trace. 

At  103°,  I  case. 

I  case  normal.  Albumin,  i  per  cent.,  and  gran,  casts. 

Urine  abnormal  before  and  after  etherization,  accompanied 
by  no  rise  of  temperature  ;   no  increase  in  abnormality,  4  cases  : 

2  cases  with  trace  of  albumen. 

I  case  with  albumin,  5  per  cent,  (stricture  of  urethra). 

I  case  with  few  casts. 

Urine  abnormal  before,  and  this  increased  by  etherization, 
with  no  rise  of  temperature  present,  2  cases : 

Before.  After. 

Albumin,  3  per  cent.  Albumin,  10  per  cent. 

"  a  trace,  few  casts.  "  15       "  few  casts. 

Urine  abnormal  before,  and  this  increased  by  etherization, 
with  rise  of  temperature,  4  cases  : 
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Before.  After. 

At  100°,  albumin  trace,  a  few  gran,  casts.  Albumin  trace,  casts  increased. 
At  102°,       "             "       no  casts.  "         10  per  cent. 

"  "  "  "  "         10       "         and  gran,  casts. 

"  "  "  "  "         trace,  casts  present. 

Urine  abnormal  before,  but  J'bnormality  lessened  after  ether- 
ization, I  case  : 

Before.  After. 

Albumin,  5  per  cent.,  mic.  exam,  negative.        Trace  of  albumin  and  few  gran,  casts. 

No  Record  of  Temperature.     Total  number  of  cases,  113. 

a.  Urine  negative  before  and  after,  100  cases. 

b.  Urine  negative  before,  after  ether,  abnormal,  6  cases  : 

Albumin,  a  trace  ..........  3  cases. 

Loaded  with  hyaline  and  gran,  casts     ......  i  case. 

With  albumin  and  gran,  casts       .         .         .         .         .         .         .  i     " 

Few  hyaline  casts  .         .         .         .         .         .         .         .         .  i     " 

c.  Urine  abnormal  before  and  after  etherization,  but  not  in- 
creased thereby,  3  cases  : 

With  few  granular  casts  ........     i  case. 

With  trace  of  albumin    .         .         .         .         .         .         .         .         .     i    " 

With  3  per  cent,  of  albumin  .         .         .         .         .         .         .         .     i    " 

d.  Urine  abnormal  before,  being  increased  by  etherization, 
2  cases  : 

Before.  After. 

Trace  of  albumin.  2  per  cent,  albumin. 

I  per  cent,  of  albumin,  few  casts.  5         "  "         many  casts. 

e.  Urine  abnormal  before,  but  normal  afterward,  2  cases  : 

Before.  After. 

Trace  of  albumin.  Negative. 

5  per  cent,  of  albumin.  " 

The  conclusions  arrived  at,  therefore,  are  as  follows :  That 
etherization  in  the  vast  majority  of  cases  in  normal  kidneys, 
and  even  in  abnormal  kidneys,  brings  about  no  detrimental 
effects;  that  when  any  evidences  of  abnormality  present  them- 
selves they  are  transitory  in  character  and  not  productive  of 
harm  ;  that  elevation  of  temperature,  which  I  had  before  thought 
would  aggravate  the  work  of  the  kidney  and  bring  about,  in 
conjunction  with  an  ether  narcosis,  abnormal  excretions,  does 
not  appear  to  exercise  any  positive  influence  on  this  point. 
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The  physiological  action  of  the  usual  anaesthetics  has  been 
studied  most  carefully,  and  the  greatest  attention  has  been  given 
to  the  action  of  these  agents  upon  the  respiratory  and  circulatory 
systems.  This  is,  of  course,  of  the  utmost  importance  when  one 
considers  the  immediate  danger  to  the  life  of  the  patient  during 
the  anaesthesia.  There  are,  however,  a  number  of  cases  in 
which  the  patient  succumbs  within  two  or  three  days  after  an 
operation,  in  which  shock  will  not  explain  the  fatal  issue,  nor 
will  the  gravity  of  the  operation  itself.  The  question,  therefore, 
arises,  what  has  been  the  cause  of  the  unfavorable  result?  The 
fact  that  some  patients  develop,  unexpectedly,  unfavorable 
symptoms  after  operations  of  a  trivial  character  led  us  to  give 
particular  attention  to  the  secretion  from  the  kidneys  and  to  the 
condition  of  the  bladder. 

The  method  we  adopted  to  study  this  question  was  to  examine 
carefully  the  urine  of  cases  to  be  operated  on  for  several  days 
before  the  etherization.  Except  in  two  cases,  we  did  not  include 
those  demanding  operation  immediately  after  their  admission  to 
the  hospital.  Our  investigations  were  confined  to  the  effects  of 
ether  on  the  kidneys  and  bladder.  With  respect  to  chloroform, 
Israel  has  drawn  attention  to  the  possible  dangers  arising  from 

'   For  tabulated  cases  of  this  paper,  see  University  Medical  Magazine,  July,  1895. 
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that  agent  in  consequence  of  its  irritating  effect  on  the  kidney, 
and  he  relates  a  case  where  this  was  the  only  ascribable  cause 
of  death,  as  proved  post  mortem.  Israel  was  thereby  induced  to 
investigate  the  effects  of  chloroform  on  the  kidneys  in  healthy 
individuals.  He  and  his  assistants  examined  the  urine  of  one 
hundred  subjects/  having  normal  kidneys,  before  and  after 
administering  chloroform.  He  found  in  one-third  of  all  cases 
deleterious  effects  on  the  kidneys  lasting  two  or  three  days,  as 
proved  by  the  appearance  of  traces  of  albumin,  cylinders,  leuco- 
cytes, kidney  epithelium,  and  epithelium  of  the  ureters  and 
bladder. 

In  one  case,  having  only  one  kidney,  an  operation  had  to  be 
performed  on  the  parietes  of  the  abdomen ;  the  urine  showed  for 
several  days  albumin  and  numerous  cylinders,  which  again 
proved  that  chloroform  does  have  a  deleterious  effect  upon  the 
kidney.  Our  investigations  refer  to  a  number  of  operative  cases, 
in  sixty-two  of  which  the  urine  was  found  normal,  or  without 
evidences  of  disease  of  the  kidneys  before  the  etherization.  The 
urine  was  examined  systematically  for  ten  days  after  the  etheri- 
zation. Of  these  cases  sixteen  remained  normal.  In  the  re- 
maining forty-seven  abnormalities  occurred.  In  eight  cases 
irritation  of  the  kidneys,  ureters,  and  bladder  were  noted,  as 
shown  by  albumin,  cylinders,  renal,  ureteral,  and  bladder  epi- 
thelium. In  fifteen  cases  signs  of  kidney  irritation  only  were 
observed,  and  in  twenty-four  cases  the  bladder  was  affected. 
The  irritation  lasted  for  two  or  three  days  only  in  twenty-one 
cases,  while  in  the  remaining  forty-two  the  urine  had  not 
returned  to  the  normal  condition  at  the  termination  often  days 
after  the  etherization. 

The  effect  of  etherization  on  general  tissue  metamorphosis, 
apart  from  any  effect  upon  the  kidneys,  is  shown  by  the  effect 
upon  the  specific  gravity  of  the  urine.  In  fifty  cases  it  was 
markedly  increased,  while  in  thirteen  only  it  was  decreased. 

Consideration  of  these  results  leads  us  to  the  conclusion  that 
ether  has  a  very  considerable  irritating  effect  on  the  kidneys. 

'   Deutsche  Medicinische  Wochenschrift,  1893,  S.  959. 
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The  necessity  of  examining  the  urine  of  every  patient  to  be 
anaesthetized  is  again  emphasized  by  these  facts. 

Great  caution  must  always  be  exercised  by  the  etherizer,  as 
etherization  is  a  most  important  part  in  any  operation.  The 
quantity  of  the  ether  used  ought  to  be  as  little  as  consistent  with 
the  necessary  anaesthetic  effect.  The  irritating  effect  of  ether 
on  the  urinary  tract  is  necessarily  more  profound  the  more  of 
the  drug  is  inhaled,  and  evil  results  may  ensue,  notwithstanding 
that  the  heart  and  respiration  are  not  affected.  Careless  and 
reckless  administration  of  ether  may  spoil  the  result  of  an  other- 
wise perfect  operation,  and  we  desire  to  sound  a  note  of  warning 
to  etherizers,  who  often  attend  to  their  responsible  duty  in  a 
somewhat  perfunctory  manner. 

Appended  is  a  concise  list  of  the  cases  from  which  the  above 
deductions  have  been  drawn  : 

I. — The  cases  in  which  the  urine  was  normal  after  operation  numbered  twenty. 

II. — Cases  in  which  the  urine  was  normal  before  etherization  and  abnormal  afterward  : 


Normal  before. 
Normal. 


Abnormal  afterward. 
Albumin,  hyaline  casts,  and  pus. 
"         pus,  phosphates. 

Trace  of  albumin,  pus,  phosphates. 
"  "  red  blood-cells. 

<<  (<  <<  iC 

"  "  pus  and  phosphates. 

Albumin,  pus,  and  blood-cells. 

"         hyaline  casts,  pus,  and  blood. 

"         pus,  and  red  blood-cells. 
Slight  trace  of  albumin,  pus. 
Trace  of  albumin,  hyaline  casts,  and  pus. 
{I  i{  <( 

urates,  pus,  and  epithelium, 
pus,  red  blood-cells,  urates. 

a        ■(  n  II  14 

few  red  blood-cells. 
"     "         "         "     and  pus. 
Albumin,  few  red  blood-cells,  and  pus. 
Trace  of  albumin,  pus. 
Albumin,  hyaline  casts,  and  pus. 
Slight  trace  of  albumin,  pus  cells. 
Albumin,  hyaline  casts,  pus,  and  renal  epithelium. 

"         hyaline  casts,  renal  epithelium,  pus,  and  blood-cells. 
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Normal  before.  Abnormal  afterward. 

26.  Normal.  Albumin,  hyaline  casts,  pus,   and  urates. 

27.  "  "         pus,  red  blood-cells,  and  phosphates. 

28.  "  Trace  of  albumin,  hyaline  casts,  pus,  urates. 

29.  "  Hyaline  casts,  pus,  and  renal  epithelium. 

30.  "  Albumin,  hyaline  casts,  and  pus. 

III. — Cases  in  which  the  urine  was  abnormal  before  operation,  but  in  which  the  abnor- 
malities increased  after  etherization : 
Abnormal  before. 

1.  No  albumin,  hyaline  casts,  and  pus. 

2.  Trace  of  albumin,  no  casts. 

3.  Albumin  and  pus. 

4.  Trace  of  albumin,  pus. 

5.  "       "         " 

6.  "       "         "         pus,  and  phosphates. 

7.  Albumin  and  pus. 

8.  Trace  of  albumin,  pus,  and  blood-cells. 

9.  Trace  of  albumin. 

10.  Albumin. 

11.  Trace  of  albumin. 


Increased  afterward. 
Albumin,  hyaline  casts,  and  pus. 

"         numerous    casts    (hyaline),    pus, 

and  renal  epithelium. 
"         pus,  and  blood-cells. 
"         hyaline  casts  and  pus. 
Trace  of  albumin,  renal  epithelium,  pus,  and 

red  blood-cells. 
Albumin,  renal  epithelium,  and  blood. 

"         hyaline  casts,  pus,  renal  epithe- 
lium, and  red  blood-cells. 
Trace  of  albumin,  hyaline  casts,  red  blood- 
cells,  and  pus. 
Albumin,  pus,  red  blood-cells,   and  phos- 
phates. 
Albumin,  hyaline  casts,  granular  casts. 
Albumin,  hyaline  casts,  pus. 


IV. — Cases  abnormal  before  and  with  decreased  abnormalities  after  etherization  : 
Before.  Afterward. 

[.  Albumin,  much  pus.  No  albumin,  no  pus. 

2.  Albumin,  pus,  and  renal  epithelium.         Trace   of  albumin,  pus,  and   a   few  renal 

epithelial  cells. 


i 
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DISCUSSION  ON  ANAESTHESIA. 

Dr.  T.  F.   Prewitt,  of  St.  Louis  : 

Dr.  Gay  has  so  carefully  gone  over  the  respiratory  troubles,  where 
chloroform  is  preferable  to  ether,  that  nothing  more  need  be  said. 

In  certain  conditions  of  the  heart  and  bloodvessels,  too,  such  as 
hypertrophy  of  the  first  and  atheromatous  changes  of  the  latter,  or  with 
great  arterial  tension,  chloroform  would  seem  to  be  the  better  agent. 

On  the  contrary,  in  weak  heart  and  generally  feeble  circulation, 
ether,  by  reason  of  its  stimulating  effect,  is  to  be  preferred. 

As  to  the  kidneys,  I  think  it  has  been  pretty  conclusively  shown 
that  chloroform  is  the  preferable  anaesthetic  in  diseased  conditions  of 
these  organs.  The  danger  of  suppression  of  urine  constantly  con- 
fronts us  in  these  cases.  In  a  recent  case  of  my  own,  where  chloro- 
form was  given  at  first  and  the  anaesthesia  continued  with  ether,  there 
was  some  bladder  irritation  and  some  pus,  but  neither  casts  nor  albu- 
min in  the  urine.  Yet  there  was  suppression  of  urine  for  twenty-four 
hours. 

The  quantity  of  ether  necessary  to  produce  and  maintain  narcosis 
is  doubtless  responsible  in  part  for  its  ill  effects  upon  the  kidneys. 

We  may  be  confronted  with  cases  in  which  we  have  diseased  kid- 
neys and  also  a  weak  heart  and  feeble  circulation,  and  it  might  be 
difficult  to  decide  which  would  be  the  preferable  anaesthetic. 

Dr.  H.  R.  Wharton,  of  Philadelphia : 

I  agree  with  Dr.  Prewitt  in  regard  to  using  chloroform.  In  cases 
of  tracheotomy  I  seldom  give  an  anaesthetic,  but  if  I  do  I  employ 
chloroform.  I  have  seen  several  unfortunate  cases  that  were  fatal 
during  the  operation  where  ether  was  administered.  For  tracheotomy 
in  an  adult  I  use  a  few  drops  of  cocaine  under  the  skin.  I  would 
very  much  like  to  know  what  is  the  experience  of  the  Association  in 
regard  to  the  choice  of  an  anaesthetic  in  operating  on  very  young  chil- 
dren. When  the  operation  is  not  very  extensive  I  prefer  to  use  chloro- 
form. I  think  the  effect  of  ether  upon  the  bronchial  mucous  mem- 
brane in  young  children  is  very  unsatisfactory ;  I  have  seen  a  death 
follow  after  ether  in  a  very  few  hours  from  congestion  or  oedema  of 
the  lungs  in  the  case  of  a  child  less  than  six  months  old.  I  have  also 
seen  very  severe  pneumonia  develop  after  the  administration  of  ether 
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in  very  young  children.  I  avoid,  if  possible,  the  use  of  anaesthetics 
in  cases  under  one  year  of  age;  but  if  they  must  be  used,  I  prefer 
chloroform.  I  have  been  for  some  years  impressed  with  the  danger  of 
ether  in  kidney  diseases.  I  have  in  some  cases  given  chloroform,  and 
in  others  I  have  used  ether  with  the  same  result.  In  very  old  patients 
I  prefer  chloroform  to  ether,  particularly  when  they  are  suffering  from 
chronic  bronchitis.  The  principal  point  that  I  wished  to  call  attention 
to  was  the  great  risk  of  administering  ether  to  very  young  children. 

Dr.  J.  D.  RusHMORE,  of  Brooklyn,  N.  Y. : 

I  have  never  gotten  rid  of  the  strong  impressions  of  my  early  medi- 
cal teachings  regarding  the  danger  of  chloroform  as  an  anaesthetic, 
and  have  for  the  most  part  refrained  from  its  use.  Regarding  the 
advisibility  of  using  chloroform  in  cases  affected  by  lung  and  laryn- 
geal diseases,  it  might  be  pertinent  to  call  attention  to  the  fact  that 
many  of  these  cases  are  suffering  from  weak  heart,  which  the  safety  of 
the  patient  demands  should  not  be  aggravated,  which  chloroform  is 
particularly  well  adapted  to  do.  A  death  from  chloroform  in  my 
practice  happened  in  just  such  conditions  in  a  child  on  whom  trach- 
eotomy was  performed.  I  desire  to  emphasize  the  great  importance 
of  the  free  admixture  of  air  with  the  ether  while  the  latter  is  being 
administered.  An  open  cone  should  be  used  and  the  ether  given 
regularly  and  evenly.  If  this  practice  were  better  observed  the  irrita- 
tion of  the  throat  and  other  unpleasant  effects,  so  much  complained 
of,  would  be  much  less  frequently  observed.  Sulphate  of  atropia  in 
gr.  y^  dose  given  one  hour  before  the  anaesthetic  is  administered  has 
a  very  decided  effect  in  preventing  the  secretion  of  mucus  by  the 
throat,  larynx,  and  bronchi. 

Dr.  Robert  Abbe,  of  New  York  : 

I  can  hardly  agree  with  one  of  the  gentlemen  who  said  that  giving 
ether  required  less  skill  than  chloroform.  I  think  ether  is  one  of  the 
most  distressing  anaesthetics  to  give  and  requires  great  care.  The  ex- 
citement of  all,  and  struggling  of  some,  patients  require  the  constant 
attention  of  the  etherizer.  In  regard  to  the  giving  of  ether,  there  is 
one  thing  which  has  not  been  noticed,  which  was  called  to  my  atten- 
tion about  a  year  ago  by  Dr.  Fisk,  and  that  is  as  to  using  old  ether, 
which  has  been  standing  in  cans  that  have  been  open  and  partly  used. 
On  a  number  of  occasions  I  have  brought  home  a  part  of  a  can  of 
ether,  not  caring  to  leave  so  dangerous  an  explosive  at  the  patient's 
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house,  and  upon  using  it  some  time  afterward,  in  spite  of  its  being 
tightly  corked,  I  found  it  was  relatively  weak  for  anaesthetization. 
This  I  consider  important.  We  find  it  does  not  pay  to  carry  any 
unused  ether  home,  as  certain  changes  will  take  place  in  it. 

With  regard  to  the  kind  of  ether  to  be  used,  I  think  we  should  use 
the  pure  Squibb's  ether  in  tins,  give  it  as  rapidly  as  possible  to  get  the 
effect  without  sense  of  suffocation.  It  is  a  mistake  to  have  inexperi- 
enced men  in  hospitals  give  ether;  I  am  convinced  that  one  man 
should  be  employed  for  this  purpose.  I  consider  that  the  preliminary 
hypodermatic  injection  of  morphine  is  very  helpful,  and  I  know  that 
one  can  prolong  the  effect  of  the  ether  three  or  four  times,  especially 
when  working  about  the  face  and  mouth  by  doing  this.  The  use  of 
chloroform  in  one  condition,  which  was  not  spoken  of,  I  consider  valu- 
able and  a  help  to  the  patient.  I  mean  in  cases  of  laparotomy  dressings. 
In  these  cases  I  believe  it  is  safe  to  use  a  little  chloroform — that  is, 
just  enough  to  make  the  patient  comfortable,  and  I  find  myself  using 
it  more  and  more.  I  regret  the  opinions  expressed  freely  during  the 
past  few  years  as  to  ether  being  fatal,  as  I  think  the  reason  is  not  to 
be  found  in  the  ether  but  in  the  character  of  the  patient,  as  well  as 
in  the  course  of  treatment  after  operation.  The  exposures  of  the  body 
during  operation  and  of  the  chest  and  neck  in  the  transferrence  from 
the  operating-room  are  dangerous,  the  upper  part  of  the  neck  being 
usually  uncovered.  This  is  a  prolific  source  of  secondary  pneumonia. 
After  an  operation  the  stomach-tube  should  be  used  to  empty  the 
stomach  in  every  case  where  regurgitation  has  been  going  on.  I  con- 
sider also  that  in  all  cases  iodoform  gauze  should  be  used  to  pack  the 
nasal  and  oral  wounds  to  prevent  septic  inhalation  pneumonia.  With 
regard  to  anaesthetizing  children,  I  have  had  a  large  experience  in 
children's  hospitals,  and  I  feel  satisfied  that  ether  is  by  far  the  better 
anaesthetic.  I  have  never  had  a  death  from  anaesthesia,  but  came  so 
near  it  in  one  case — and  that  was  under  chloroform — that  I  always 
watch  anaesthesia  with  solicitude.  The  case  was  that  of  a  little  child 
who  was  brought  to  my  clinic  for  ignipuncture  for  naevus  of  the  face. 
I  used  chloroform,  and  the  child  gave  me  an  opportunity  to  illustrate 
artificial  respiration  to  the  class.  It  lived  through  the  operation, 
however,  and  left  the  hospital.  A  year  afterward  it  was  brought  back 
to  me  for  further  operation  ;  I  again  used  chloroform,  forgetting  the 
susceptibility  of  the  child,  and  it  was  again  prostrated  by  it.  Again 
I  had  to  restore  it  by  artificial  respiration. 
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There  is  a  limit  in  the  use  of  any  anaesthetic,  and  I  believe  we 
should  use  the  least  possible  of  any  of  them.  Regarding  cocaine,  I 
do  not  believe  we  begin  to  know  the  value  of  it.  During  the  past  few 
years  I  have  done  many  operations  under  cocaine  where  I  used  to  use 
chloroform.  I  have  explored  the  abdomen  after  stab-wound  of  the 
stomach  under  cocaine,  and  you  can  explore  by  simply  using  a  few 
drops  properly  injected.  I  did  a  suprapubic  cystotomy  last  week 
under  cocaine  in  the  case  of  an  old  man,  who  seemed  very  much 
pleased  to  be  able  to  look  around  and  see  all  that  was  going  on.  He 
recovered  perfectly  and  had  no  trouble.  I  think  he  would  certainly 
have  died  under  ether,  for  he  had  a  septic  pneumonia  beginning 
already.  Laparotomies  are  easily  done  under  cocaine  when  explora- 
tion only  is  called  for.  I  have  done  herniotomy  many  times  with  it, 
also  castration  and  numerous  other  minor  operations. 

Dr.  F.  Lange,  of  New  York  : 

The  question  under  discussion  has  been  considered  from  so  many 
sides  that  very  little  remains  to  be  said. 

Let  us  remember  that  chloroform  as  well  as  ether  has  its  indications 
and  its  contraindications.  In  general  it  must  be  admitted  that  in  the 
administration  of  chloroform  the  immediate  danger  is  greater,  and 
that  the  majority  of  cases  of  death  from  that  anaesthetic  will  occur 
suddenly  and  without  much  of  premonitory  symptoms,  yet  I  cannot 
agree  with  the  statement  that  such  danger  in  the  administration  of 
ether  does  not  exist. 

A  celebrated  American  surgeon  was  anxious  to  show,  in  a  European 
city,  the  advantages  of  ether-narcosis,  and  the  patient,  on  whom  no 
operation  was  intended  or  attempted,  died  on  the  table,  and  I  could 
quote  similar  cases  that  have  happened  in  this  city  under  the  hands  of 
experienced  men. 

That  in  exceptional  cases  an  acute  oedema  of  the  lungs,  with  fatal 
issue,  will  set  in  under  the  influence  of  ether  is  an  undisputed  fact,  and 
that  the  remote  dangers  of  ether-narcosis  are  heretofore  underrated  is 
my  conviction.  Our  statistics  are  necessarily  unreliable  as  long  as 
this  latter  point  has  not  been  duly  considered,  and  I  should  like  to 
emphasize  that  we  are  not  justified  in  setting  up  a  public  prejudice  in 
favor  of  one  or  the  other  anaesthetic  unless  we  can  say  that  it  is 
dangerous.  In  cases  of  great  responsibility,  where  our  surgical  work  is 
done  on  the  boundary-line  of  possibility,  the  selection  of  the  proper 
anaesthetic  may  be  a  very  difficult  question.     Chloroform  as  well  as 
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ether  may  involve  danger  in  a  given  case,  and  to  weigh  their  relative 
dangers  against  each  must  be  left  to  the  judgment  and  conscientious- 
ness of  him  who  has  the  responsibility. 

In  such  case,  gentlemen,  the  surgeon  ought  not  to  stand  vis  d  vis 
to  a  prejudice  such  as  prevails  in  this  city  in  favor  of  ether.  I  my- 
self have  had  to  suffer  under  it  in  a  case  in  which,  for  good  reasons,  as 
I  thought,  I  chose  chloroform,  with  ill-fated  result.  The  patient  was 
an  habitual  drinker,  he  had  albuminuria,  chronic  bronchial  trouble, 
probably  amyloid  degeneration  from  a  prolonged  suppuration.  He 
looked  forward  to  the  operation  with  much  anxiety  and  excitement. 
I  told  my  assistant  to  commence  narcosis  cautiously  with  chloro- 
form, and  found  the  patient  dead  on  the  table  when  I  came  up  to  the 
operating-room.  He  had  struggled  frantically,  and  only  a  minimum 
quantity  of  chloroform  had  been  given.  I  duly  reported  the  case  to 
the  coroner  and  was  summoned  before  a  jury  of  medical  men.  They 
exonerated  me,  to  be  sure,  but  only  so  after  much  reluctance  of  one 
colleague,  with  whom  it  was  a  principle,  as  he  said,  to  have  anybody 
punished  who  dared  to  administer  chloroform.  This,  gentlemen,  is  an 
unjust  standpoint.  In  case  I  would  have  used  ether  and  the  patient 
would  have  died  from  pneumonia  or  suppression  of  urine,  would  that 
narrow-minded  critic  have  been  ready  to  say  that  I  had  done  the 
proper  thing?  My  reputation  was  in  danger  through  this  prejudiced 
m„  ,  and  I  had  to  suffer  under  public  criticism  and  to  go  through  the 
painlul  ordeals  of  a  jury  trial,  which  to  my  knowledge  has  never  been 
resorted  to  in  cases  of  death  under  ether  that  have  happened  in  this 
city. 

Now,  another  case.  I  operated  on  an  elderly  man  for  an  ulceration 
of  the  stomach.  He  was  badly  nourished  and  had  a  somewhat  weak 
heart.  He  had  also  some  bronchial  catarrh.  He  gets  promptly  an 
aggravation  of  his  bronchial  troubles  after  a  prolonged  ether  narcosis, 
and  though  the  operation  is  otherwise  quite  successful,  he  dies  after 
three  weeks  from  catarrhal  pneumonia.  Was  it  wrong  to  give  ether 
in  this  case,  and  ought  I  to  have  given  chloroform  instead  ?  I  am 
fully  aware  of  the  great  responsibility  with  reference  to  the  anaesthetic, 
and  I  frankly  admit  that  it  is  the  only  thing  that  makes  me  nervous 
and  keeps  me  under  anxiety  to  see  it  in  the  hands  of  a  man  in  whom 
I  do  not  have  perfect  confidence.  I  regard  it  as  good  that  with  refer- 
ence to  the  technique  of  anaesthesia  and  the  selection  of  responsible 
persons  to  administer  the  anaesthetic,  proper  remarks  have  been  made. 
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I  agree  with  those  who  avoid  chloroform  in  cases  of  heart  weakness, 
from  various  reasons,  and  I  am  inclined  to  assume  ether  to  be,  on  an 
average,  the  safer  ansesthetic.  The  dangerous  effects  upon  the  respira- 
tory tract,  however,  are,  as  I  believe,  underrated,  and  of  its  bad  action 
on  the  kidneys  I  have  had  several  unmistakable  proofs.  All  these 
points  must  find  access  to  our  statistics,  and  not  until  this  is  done  will 
they  be  reliable  and  complete. 


RESTORATION   OF   JOINT   FUNCTION   AFTER 
FRACTURE.' 


By  WILLIAM  H.  CARMALT,  M.D., 

NEW   HAVEN,  CONN. 


In  opening  this  discussion  it  is  mainly  with  the  view  of 
obtaining  the  experience  and  mature  judgment  of  members  of 
this  Association,  having  much  larger  opportunities  to  observe 
and  study  this  class  of  cases  than  I  have  had,  rather  than  to 
present  anything  novel.  I  have  regarded  the  subject  as  limited 
to  simple  fractures  occurring  in  the  immediate  neighborhood  of 
or  penetrating  into  a  joint,  not  referring  to  the  great  class  of 
gunshot  or  other  compound,  more  or  less  comminuted,  frac- 
tures, in  which  the  questions  of  resection  or  amputation  are 
paramount.  Neither  does  it  seem  to  me  necessary  to  rehearse 
to  this  Association  the  views  of  Malgaigne,  Cooper,  and  others, 
familiar  to  you  all,  and  found  in  the  text-books,  many  of  which 
you  have  yourselves  written,  but  shall  simply  try  to  give  a 
resume  of  the  more  recent  practices  which  will  serve  to  bring 
out  the  views  of  those  fully  able  to  speak  by  authority. 

The  factors  entering  into  the  limitations  of  movement  after 
intra-  or  extra-articular  fractures  are:  i.  Malpositions  of  the 
bony  fragments,  within  or  without  the  joint,  the  direct  result  of 
the  injury ;  2.  Bony  outgrowths,  exostoses,  the  result  of  in- 
flammatory processes  following  the  injury,  whether  arising  in 
the  reparative  callus  or  not;  3.  Other  inflammatory  changes, 
mostly  the  formation  of  firm  bands,  both  within  and  without  the 
joint,  including  the  filling  up  of  fossa  with  fibrous  deposits;  4. 

1  Read  by  title. 
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The  obliteration  of  the  tendon  sheaths  of  muscles  acting  upon 
the  joint;   5.  The  atrophy  of  muscles  moving  the  joint. 

First.  As  to  malpositions  of  fragments  intra-  or  extra-articular. 
It  goes  without  saying  that  the  complete  functional  integrity  of 
a  joint  will  not  be  restored  without  the  perfect  readjustment  of 
all  its  parts.  There  are  no  superfluous  adnexa  to  joints;  they 
are  accurately  adapted  for  their  individual  action,  and  any  mis- 
placement interferes  with  their  perfect  action.  The  greatest 
care  must,  therefore,  be  taken  to  replace  everything  in  as  nearly 
as  possible  its  correct  anatomical  relations,  and  no  pains  or  time 
is  misspent  in  accomplishing  this.  Cutting  operations  to  get  at 
fragments  or  to  loosen  up  adhesions  are  not  to  be  shunned  if 
found  necessary.  Pauly^  opened  the  knee-joint  and  removed  a 
large  piece  of  the  external  condyle  which  was  lying  loose  in  the 
joint;  W.  Watson  Cheyne^  opened  the  elbow-joint  to  remove  a 
part  of  the  head  of  the  radius,  which  had  been  broken  off  and 
interfered  with  the  proper  reposition  of  the  joint ;  and  in  another 
case  where  there  had  been  paralysis  of  the  right  leg  from 
infancy,  the  patient  suffered  a  fracture  of  the  neck  of  the  left 
femur  with  the  head  split  in  two,  Mr.  Cheyne  cut  down  upon 
the  joint  and  "  pegged"  it  fast  upon  the  neck.  In  these  cases- 
perfect  use  of  the  joint  was  obtained.  Undoubtedly  a  longer 
search  would  find  more  instances,  but  the  above  illustrate  the 
advantage  of  operative  interference  ;  it  is  quite  probable  that 
members  of  this  Association  have  had  experiences  of  a  similar 
character;  I  hope  this  discussion  will  bring  them  out.  I  do 
not  refer  to  the  difficulties  in  diagnosis  of  this  condition  of 
things  because  they  pertain  so  entirely  to  the  individual  joints 
that  it  would  take  more  time  than  we  have  at  our  disposal  to 
discuss  them. 

Second.  As  to  exostoses,  osteophytes,  and  other  bony  deposits 
following  the  injury.  To  anyone  who  has  had  the  opportunity, 
in  museums  and  other  collections,  to  note  the  deformities  and 
excrescences  arising  around  joints  which  have  been  the  seat  of 

1  Centralblatt  f.  Chirurgie,  1882,  No.  10,  p.  155. 

2  British  Medical  Journal,  March  7,  1891,  p.  516. 
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inflammatory  processes  after  injuries  of  this  character,  the  won- 
der must  be,  not  that  some  joints  became  fixed,  but  that  any  are 
ever  restored  to  function  under  these  circumstances,  the  stalac- 
titic  projections,  the  bridges,  and  other  formations  are  frequently 
so  great. 

It  is  difficult  to  appreciate  the  relative  importance  of  the  dif- 
ferent sources  of  irritation  incident  to  a  fracture  of  this  charac- 
ter. Besides  the  fracture  and  almost  inevitable  misplacement 
of  the  fragments,  there  is  the  laceration  of  the  soft  parts,  liga- 
ments, muscles,  torn  synovial  sheaths,  whether  articular  or  of 
the  tendons,  occasionally  rupture  of  the  tendons.  Next  to  the 
broken  bone  and  its  attendant  displacement,  it  is  probable  that 
hemarthrosis  is  the  most  potent  factor  in  keeping  up  the  irrita- 
tion or  preventing  the  return  to  normal  conditions.  So  long  as 
the  blood  remains  fluid  it  is  in  condition  to  be  absorbed,  and  a 
very  considerable  amount  may  be  taken  care  of  in  this  way,  but 
its  coagulation  is  the  beginning  of  a  process  of  organization  pro- 
ducing irritation  of  the  synovial  membrane  and  underlying  car- 
tilages, uniting  opposing  surfaces,  filling  up  the  fossa;  of  unop- 
posed surfaces,  forming  bands  of  fibrous  tissue,  leading  finally 
to  the  obliteration  of  the  joint,  which,  at  first  of  plastic  material, 
later  may  become  osseous.  Riedel  ^  states  that  after  fresh 
blood  has  been  injected  into  the  joints  of  rabbits,  something 
like  one-third  of  the  coagulum  becomes  attached  to  the  surfaces, 
and  in  the  course  of  three  days  is  covered  by  the  endothelium 
of  the  synovial  membrane,  and  is  permeated  by  bundles  of  cells 
which  also  penetrate  the  unattached  portions  of  the  coagulum. 

Observations  by  Volkman,'  Kocher,'  Langenbuch,'  Schede,^ 
and  Secher,^  quoted  by  P.  von  Bruns,^  go  to  show  that  the 
presence  in  the  joint  of  the  synovial  fluid  restrains  the  coagu- 
lation, and  hence  it  makes  a  very  great  difference  whether  the 

1  Deutsche  Zeitschrift  f.  Chirurgie,  xii.  page  447.] 
^  Centralblatt  f.  Chirurgie,  1880,  No.  10. 
3  Centralblatt  f.  Chirurgie,  1880,  No.  20. 
^  Verhandl.  d.  Deutschen  Gesellschaft  f.  Chirurgie,  Bd.  x. 
=  Centralblatt  f.  Chirurgie,  1877,  No.  42. 
•>  Hospital  Tidende,  1880,  viii.  page  26. 
'  Deutsche  Chirurgie,  Lief  27,  page  217. | 
Am  Surg  14 


2IO  CARMALT, 

fracture  be  entirely  intra-articular  or  if  it  extends  beyond  the 
capsule  of  the  joint,  and  thus  allows  the  escape  of  this  fluid. 
In  these  latter  cases  the  coagulation  takes  place  soon,  and  with 
it  the  organization  into  the  bands  and  layers  to  the  obliteration 
of  the  joint  and  the  consecutive  ankylosis.  The  amount  of 
blood  poured  out  into  a  joint  of  course  varies  greatly,  zx\A prima 
facia  it  is  evident  the  greater  the  amount  the  greater  likelihood 
of  organization  and  ankylosis ;  at  the  same  time  Volkman  has 
shown  that  a  thin  sheet  of  coagulation  adhering  closely  to  the 
articular  surfaces  will  prevent  the  secretion  of  the  synovial  fluid, 
and  consequently  tend  to  the  early  coagulation  and  organiza- 
tion of  the  blood. 

Another  important  factor  in  the  hemarthrosis  is  the  almost 
unavoidable  separation  of  the  fragments  from  the  blood  poured 
out  between  the  broken  surfaces  remaining/;/  situ,  causing  either 
delayed  or  ligamentous  union.  From  these  conditions,  more 
or  less  present  in  every  articular  fracture,  it  is  apparent  that  the 
effused  blood  is  better  gotten  away  as  soon  as  practicable,  as 
soon  as  it  is  evident  that  it  is  not  to  be  immediately  absorbed. 
Forty-eight  hours'  contact  of  coagulated  blood  with  the  synovial 
membrane  is,  according  to  Volkmann,  sufficient  to  inaugurate 
the  irritative  changes  leading  to  organization  of  the  clot.  It 
would  therefore  not  be  well  to  wait  beyond  that  time  before 
taking  measures  to  relieve  the  joint  of  its  presence.  This  may 
be  done  either  by  massage  or  by  some  surgical  procedure. 
Professor  Max  Oberst^  recommends,  if  the  amount  effused  be 
not  considerable,  massage,  especially  in  fractures  of  the  patella, 
and  quotes  many  other  surgeons  as  adopting  the  practice.  I 
am  not  aware  that  it  is  at  all  methodically  practised,  at  this 
early  stage,  by  surgeons  in  this  country. 

If  the  distention  indicates  that  a  considerable  amount  of  blood 
be  present,  it  is  well  to  evacuate  it  at  once,  saving  time  and 
suffering.  The  method  depends  upon  whether  coagulation  has 
taken  place  or  not.  If  the  supposition  be  that  it  has  not,  the 
aspirator  or  trocar  can  be  used ;  but  if  it  have,  an  incision  of 

1  Sammlung  Klin.  Vortrage,  No.  311. 
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sufficient  extent  to  let  the  firmer  clot  through  must  be  made. 
The  subsequent  washing  out  depends  upon  the  condition  in 
which  the  blood  is  found.  After  the  joint  is  emptied,  it  is  quite 
possible  that  details  of  the  injury,  which  it  had  been  impossible 
to  make  out  before,  now  become  evident,  and  therewith  the 
reposition  of  fragments  or  their  removal,  and  the  application  of 
proper  splints  or  bandages  facilitated.  At  any  rate  the  joint  is 
in  better  condition,  presupposing,  of  course,  that  the  operation 
has  been  properly  carried  out,  for  the  subsequent  treatment, 
directed  of  course  now  to  subduing  present  and  preventing 
future  inflammatory  action.  Rest,  and  that  implies  immobiliza- 
tion, together  with  means  familiar  to  you  all,  now  come  into 
play,  and  I  beg  to  emphasize  here  the  advantages  of  elastic 
compression,  firmly  yet  gently  applied,  to  reduce  the  swelling 
in  and  around  the  joint,  and  with  this  reduction  of  the  swelling 
remove  in  a  great  measure  the  opportunity  for  adventitious 
deposits.  This  means,  however,  constant  attention  lest  some 
prejudicial  damming  up  of  the  return  circulation  take  place.  It 
must  not  be  so  firm  as  to  cause  pain  or  produce  lividity  in  the 
parts  below,  and  yet,  when  taken  off,  should  show  depressions 
where  the  folds  overlap  each  other,  indicating  that  the  pressure 
has  been  continuous. 

I  now  come  to  a  subject  which  it  is  desirable  that  the  members 
of  this  Association  should  give  the  benefit  of  their  experience, 
viz.,  the  use  of  passive  motion.  When  to  begin  it  ?  How  ener- 
getically is  it  to  be  carried  out?  How  long  is  it  to  be  kept  up? 
The  advice  given  by  the  old  masters  of  our  art,  which  is  that  at 
variable  periods  (and  this  seems  to  be  the  only  real  difference 
between  them),  passive  motion  should  be  made  ;  and  this  is  ac- 
cepted by  most  modern  authors,  and  frequently  a  warning  is  given 
against  postponing  it  "too  long"  to  avoid  ankylosis,  which,  fol- 
lowing Bonnet,  is  regarded  as  mainly  due  to  too  prolonged  rest. 
This  opinion,  however,  has  of  late  years  received  many  attacks; 
perhaps  the  experiments  of  Dr.  A.  M.  Phelps,  of  New  York,  on 
dogs,  are  as  convincing  as  any,  but,  besides  those  made  for  this 
especial  purpose,  the  experience  of  surgeons  in  cases  of  pro- 
longed fixation  of  the  knee,  in  the  treatment  of  hip-joint  disease, 
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is  on  the   same   side,  and  is  now  fairly  generally  accepted  by 
practical  surgeons  of  this  country  at  least  that  immobilization, 
by  itself  alone,  will    not  cause  an   inflammation   of  a   healthy 
joint.     We  have  here,  however,  to  do  with  a  joint  that  has  been 
the  seat  of  a  severe  traumatism,  with  consecutive  inflammation, 
the  pouring  out  of  blood  and  inflammatory  exudation,  so  that 
the  situation  is  quite  different.     We  know  that  rest  (immobili- 
zation) is  the  absolute  necessity  for  repair,  and  the  question  is 
whether  consolidation  be  more  likely  to  occur  as  the  result  of 
progressive  changes  in  the  newly-formed  pathological  tissues, 
or  whether  by  breaking  them  apart  the  integrity  of  the  joint  will 
become  re-established.     One  would  say,  at  first,  that  the  function 
of  a  joint  being  to    move,  the  anatomical  conditions  being  all 
constructed   to  that  end,  that  to  move   it  would  at   least  not 
injure  it,  but  rather  tend  to  keep  it  in  good  condition,  or  restore 
its  function  if  abolished   or  limited.     Having,  however,  to  do 
with  a  joint  filled  with  pathological  products,  the  rule  does  not 
apply,  and  it  is  a  fact  of  daily  observation  with  all  of  us,  that  if 
we  move  a  joint  which  is  inflamed,  from  whatever  cause,  it  pro- 
duces pain,  rapidly  followed  by  heat  and  swelling,  showing  an 
accession  of  the  inflammation,  which  we  wait  to  subside  before 
trying  again;  and  yet  we  are  advised  to  persist,  it  being  urged 
that,  unless  this  is  done,  ankylosis  will  surely  occur ;  as  though 
there  was  something  different  in  inflammation  caused  by  motion 
from  that  caused  by  something  else.     There  is  an  inconsistency 
in  the  argument  at  least ;  how  is  it  with  the  later  practice  ?     At 
a  meeting  of  the  New  York  Surgical  Society,  held  on  December 
22,  1886,'  the  late   Dr.  Henry  B.  Sands   read   a   paper  on  the 
"  Use  and  Abuse  of  Passive  Motion,"  which  may  be  familiar  to 
many  of  you,  but  which  must  be  referred  to  if  the  matter  is  to 
be  discussed  at  all.     I  permit  myself  to  use  it  freely.     He  says: 
"  False  ankylosis  after  fracture  is  usually  dreaded  when  the  frac- 
ture complicates  a  joint  or  when  it  is  situated  very  near  to  one* 
But  I  am  satisfied  thatthe  danger  in  such  cases  has  been  greatly 
exaggerated  and  that  the  stiffness,  when  it  occurs,  is  often  erro- 

1  New  York  Medical  Journal,  January  27,  1887. 
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neously  ascribed  to  the  presence  of  morbid  adhesions.  In  many- 
examples  of  fracture  at  the  elbow  or  at  the  ankle,  the  subsequent 
limitation  of  motion  can  be  traced  to  some  bony  displacement 
which  happened  at  the  time  of  the  injury,  and  which  was  not 
accurately  reduced.  Or,  as  we  have  all  noticed,  the  displacement 
may  recur  even  after  reduction  has  been  accurately  effected. 
Again,  in  rare  instances,  a  bony  callus  may  impede  motion  by 
projecting  into  the  interior  of  a  joint.  .  .  .  The  ankylosis 
in  the  two  first-mentioned  sets  of  cases  does  not  depend  on  the 
formation  of  adhesions,  but  on  a  faulty  position  of  one  or  more 
of  the  bony  fragments.  .  .  .  When  consolidation  has  taken 
place  and  motion  is  prevented  by  bony  prominences,  the  anky- 
losis must  be  overcome,  if  at  all,  by  some  form  of  cutting  opera- 
tion. Passive  motion,  although  often  tried  in  these  circum- 
stances, would  be  obviously  improper.  Adhesive  inflammation, 
mainly  circumarticular,  I  believe  to  be  the  chief  agent  in  pro- 
ducing the  stiffness  .  .  .  following  fractures.  .  .  .  Much 
stiffness  of  a  joint  seldom  follows  the  usual  treatment  of  a  fracture 
which  involves  keeping  the  parts  immobilized  for  three  or  four 
weeks. 

''  Even  after  the  patella  has  been  fractured  and  the  knee  has 
been  confined  in  a  straight  position  for  a  period  of  eight  weeks, 
the  joint  is  sometimes  supple  almost  immediately  after  the  splints 
are  removed,  and,  without  artificial  assistance,  will  allow  full 
flexion  after  the  lapse  of  several  months.  Believing  that  ad- 
hesive inflammation  is  rarely  severe  after  fractures  in  the  neigh- 
borhood of  joints  or  extending  into  them,  I  have  not  feared  the 
occurrence  of  ankylosis,  but  have  generally  avoided  making 
movements  before  the  consolidation  of  the  fracture.  So  far  as 
my  experience  goes,  I  have  never  had  occasion  to  regret  having 
followed  the  practice,  and  have  never  known  ankylosis  to  result 
from  it.  Early  motion,  in  my  opinion,  is  very  apt  to  be  premature 
and  to  cause  the  very  stiffness  it  is  intended  to  prevent.  .  .  .  By 
keeping  the  injicred  parts  at  rest  .  .  .  I  have  sought  . 
to  limit  the  amount  of  fibrinous  exudation}     Passive  motion  I  have 

'  Italics  are  mine.     W.  H.  C. 
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seldom  practised  under  these  conditions,  because  it  has  appeared 
to  me  that  it  might  do  harm.  .  .  .  While  the  parts  are 
swollen  and  tender,  motion  is  difficult  and  painful,  and  if  per- 
severingly  made  is  likely,  according  to  my  experience,  to  cause 
an  aggravation  of  all  the  unpleasant  symptoms.     .     .     . 

"  In  common  with  many  other  surgeons,  probably,  I  have  met 
with  stiffness  most  often  after  fractures  of  the  lower  end  of  the 
radius.  ...  It  can  be  conclusively  shown  that  immobiliza- 
tion of  the  injured  parts  may  be  usually  enforced  for  a  long  time 
without  giving  rise  to  ankylosis.  .  .  .  At  the  Roosevelt 
Hospital  .  .  .  two  hundred  and  twenty-seven  cases  have 
been  treated  according  to  this  method  during  the  past  three 
years,  and  only  one  case  has  terminated  in  permanent  stiffness. 
It  may  be  fairly  maintained,  therefore,  that,  as  a  rule,  these  frac- 
tures can  be  successfully  treated  without  resorting  to  early 
passive  motion.  Moreover,  the  fact  that  such  fractures  com- 
monly get  well  without  stiffness  when  the  surgeon  early  begins 
passive  motion,  proves  nothing  in  favor  of  it,  because  they  might 
have  recovered  equally  soon  if  this  had  been  omitted.  .  .  . 
For  the  purpose  of  restoring  movements  which  have  been  im- 
paired or  lost  from  the  occurrence  of  firm  false  ankylosis  of 
the  joints  from  whatever  cause,  or  for  the  removal  of  stiffness 
dependent  on  the  firm  adhesion  of  tendons  to  their  synovial 
sheaths,  my  results,  after  many  trials  of  passive  motion,  have 
been  so  discouraging  that  I  now  seldom  advise  this  mode  of 
treatment  as  a  means  of  cure.  ...  I,  almost  invariably, 
when  consulted  in  cases  of  the  kind  referred  to,  advise  the  ad- 
ministration of  ether,  and  the  trial  of  a  fair  amount  of  forcible 
manipulation.  But,  if  .  .  .  great  force  is  required  in  order 
to  establish  mobility  .  .  .  even  when  the  movements  be- 
come free  and  extensive  at  the  time  of  operation,  they  are  lost 
again  almost  immediately  .  .  .  the  stiffness  returning  and 
being  as  bad  as  before.  It  is  often  said  that  failure  .  . 
is  due  to  a  neglect  on  the  part  of  the  surgeon  to  maintain  the 
advantage  already  gained  by  the  continued  practice  of  passive 
motion.  But  I  am  convinced  that  this  assertion  is  untrue.  .  .  . 
I  am  not  an  advocate  of  passive  motion  except  under  the  restric- 
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tions  which  I  have  endeavored  to  define  .  .  ,  when  prac- 
tised without  discriminations,  it  will  often  be  unsuccessful,  and 
sometimes  injurious  by  inducing  or  increasing  inflammation. 
I  am  certain  that  the  severest  forms  of  ankylosis  and  of  fixation 
of  tendons  are  frequently  due  to  this  disease,  and  that  the  in- 
flammation will  be  aggravated  by  employing  passive  motion 
before  the  active  symptoms  have  disappeared.  The  idea  that 
fnotion  will  always  prevent  ankylosis  is  a  fallacy  wliich  is  contra- 
dicted by  common  experience." 

In  the  discussion  following,  Dr.  C.  K.  Briddon  stated  "  he 
would  like  to  indorse  the  opinion  of  Dr.  Sands  with  reference  to 
the  treatment  of  firm  fibrous  ankylosis  by  forcible  movements. 
In  regard  to  passive  movements  in  cases  of  fracture  in 
the  vicinity  of  joints  .  .  .  he  would  not  treat  such  cases 
unless  he  was  allowed  to  make  early  passive  movements 
he  had  seen  so  many  stiff  joints  where  the  parts  were  kept  un- 
interruptedly at  rest  that  he  had  since  insisted  on  early  gentle 
movements  .  .  .  without  disturbing  the  fracture."  The 
late  Dr.  George  A.  Peters  stated  :  "  It  was  his  practice  to  remove 
the  dressing,  say  after  the  fourth  or  fifth  day,  and  resort  to  very 
gentle  motion.  .  .  .  One  advantage  at  least  .  .  .  was 
that  the  surgeon  was  enabled  to  see  that  the  apposition  of  frag- 
ments was  good  and  deformity  was  less  likely  to  result."  Dr. 
Charles  T.  Poore  "  had  seen  some  eight  or  ten  fractures  of  the 
elbow-joint  in  which  passive  motion  was  made  early;  but  in  one 
case  no  motion  was  made  until  the  parts  were  healed  and  the 
dressings  remove(d  finally  ;  in  this  case  the  result  was  excellent 
also."  Dr.  Robert  Abbe  "  must  express  strong  objection  to  any 
motion  that  excited  pain."  Dr.  W.  T.  Bull  "  had  felt  but  little 
hesitation  about  abandoning  the  old  tradition  that  passive 
motion  was  necessary ;  ...  he  doubted  if  passive  motion 
diminished  stiffness  permanently;"  finally,  Dr.  L.  A.  Stimson 
''  would  like  specifically  to  add  his  testimony  against  early  re- 
sort to  passive  motion."  Dr.  A.  G.  Cook'  says:  "(i)  Bony  or 
serious  fibrous  ankylosis  is  the  result  of  injury  and  subsequent 

1  Trans,  of  Amer.  Orthopedic  Association,  1894. 
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inflammation,  and  not  of  immobilization.  (2)  That  early  passive 
motion  only  disarranges  the  fragments  of  bone,  thereby  increas- 
ing the  production  of  callus ;  it  irritates  the  injured  ligaments 
and  by  increasing  the  inflammation  tends  to  produce  the  anky- 
losis it  is  thought  to  prevent.  (3)  Immobilization  is  useful  only 
when  active  inflammation  is  present,  or  until  the  ruptured  liga- 
ments and  broken  bones  have  thoroughly  united.  (4)  The 
logical  treatment  of  a  fracture  into  a  joint,  therefore,  should  be 
rest  and  local  application,  .  .  .  reduction  of  the  fracture  as 
early  as  possible,  then  immobilization  until  the  bones  and  liga- 
ments have  united  (from  three  to  eight  weeks  or  more  accord- 
ing to  circumstances).  (5)  Passive  motion,  massage,  and  use 
until  the  tissues  become  normal,  or,  if  massage  fails,  complete 
rupture  of  the  adhesions  under  an  anaesthetic.  The  factors 
which  will  ultimately  determine  ankylosis  are  the  nature  of  the 
original  injury,  the  character  and  duration  of  the  subsequent 
inflammation,  the  destruction  of  bone  and  cartilage,  cicatricial 
contraction  of  the  soft  tissues  around  the  joint,  and  the  age  and 
condition  of  the  patient."  Drs.  Shaffer,  Ryan,  and  Brackett,  at 
the  same  time  regarded  early  passive  motion  as  detrimental. 

Dr.  Charles  A.  Poore,'  of  New  York,  reports  forty-nine 
cases  of  fracture  of  the  elbow-joint,  treated  by  immobilization  in 
plaster-of-Paris  apparatus  for  from  four  to  seven  weeks,  and  then 
active  motion  only,  with  the  following  results  :  thirty-six  cases 
complete  recovery  of  function  without  deformity,  seven  function 
a  few  degrees  short  of  full,  one  very  limited,  two  moderate  de- 
formity with  slight  loss  of  function,  one  extreme  deformity,  with 
complete  use  of  limb,  one  ankylosed. 

Fourth.  The  obliteration  of  tendon-sheaths,  while  occurring 
as  a  result  of  the  inflammatory  action  following  fracture  into  a 
joint,  particularly  the  wrist-  and  ankle-joints,  is  to  be  regarded 
in  a  somewhat  different  light,  inasmuch  as  they  are  themselves 
but  seldom  ruptured,  and  blood,  therefore,  not  pressed  out  into 
them.  The  inflammation  is  secondary  and  very  often  the  con- 
sequence of  improperly  applied  retention  apparatus.     I  do  not 

'  Med.  Record,  December  22,  1888. 
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purpose  to  discuss  the  interminable  question  of  the  best  ("  or 
only  proper")  splint  for  Colles's  fracture,  but  simply  say  for  the 
avoidance  of  this  condition  the  apparatus  should,  among  other 
things,  allow  free  movements  of  the  fingers  as  soon  as  the  acute 
symptoms  have  passed,  and  the  patient  should  be  instructed  to 
use  them.  In  explanation  of  the  difference  in  advice  from  that 
given  for  the  joint  disease,  bear  in  mind  the  difference  in  the 
pathological  condition  ;  in  the  joint  disease  the  coagulated  blood 
tends  to  become  organized,  while  the  plastic  lymph  pressed  out 
as  the  result  of  the  inflammatory  process  is  more  easily  ab- 
sorbed.    The  process  may  be  hastened  by  judicious  massage. 

Fifth.  The  atrophic  condition  of  the  muscles  about  a  joint 
which  has  been  fractured  arises  probably  from  two  causes,  some- 
times acting  simply,  sometimes  combined.  These  are  (i),  the 
inflammatory  action  immediately  following  the  injury,  in  which 
there  is  almost  necessarily  some  involvement  of  the  soft  parts 
and  which  often  extends  to  a  considerable  distance  along  muscle 
planes,  compressing  the  muscle  fibres,  interfering  with  their 
nutrition,  converting  muscle  fibre  into  fibrous  tissue;  (2)  the 
combined  effect  of  prolonged  disuse  and  external  pressure  from 
coaptiaive  splints,  bandages,  or  other  apparatus.  In  unfavorable 
results  following  fracture  of  the  patella,  the  most  important 
factor  is  the  condition  of  the  quadriceps  extensor  femoris  mus- 
cle rather  than  the  separation  of  the  fragments.  One  frequently 
finds  a  joint  with  greatly  restricted  motion  in  which  the  union 
of  the  fragments  is  fairly  close,  while  another  with  the  fragments 
widely  apart,  four  inches  even,  may  have  good  function.  Sev- 
eral years  ago  at  a  meeting  of  the  surgical  section  of  the  New 
York  Academy  of  Medicine,  Dr.  W.  T.  Bull  presented  two  men, 
a  fireman  and  a  policeman,  eacli  on  the  active  force  of  Ids  respec- 
tive service,  each  of  whom  had,  years  previously,  sustained  a 
fracture  of  the  patella.  In  each  there  was  a  diastasis  of  the 
fragments  of  some  inches.  Within  a  few  weeks  I  have  seen  a 
young  man  who  had  been  treated  at  the  New  Haven  Hospital 
for  the  fracture  of  each  patella,  occurring  at  different  times.  I 
had  subsequently  to  do  a  tenotomy  of  each  tendo  Achillis  for 
contractures  of  the  gastrocnemii  muscles  to  an  extent  sufficient 
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to  cause  the  feet  to  be  in  a  continuous  straight  line  with  the  legs 
above.  One  patella  was  united  with  about  three-fourths  inch 
separation,  the  other  about  three  and  one-half  inches,  and  yet 
he  uses  his  legs  equally  well — i.  e.,  can  go  up  and  down  stairs 
with  facility,  and  before  the  medical  class  stepped  upon  a  chair 
from  the  floor  with  either  leg  and  with  no  more  apparent  effort 
than  a  person  with  intact  patellae  would  be  likely  to  make.  In 
this  particular  class  of  joint  fractures  it  is  the  integrity  of  the 
muscle  above  quite  as  much  as  the  amount  of  displacement  of  the 
fragments  which  determines  the  subsequent  function  of  the  joint. 
It  is  quite  possible  that  in  other  joints  we  neglect  to  care  for 
this  function  also.  We  should  pay  more  attention  to  getting 
the  muscles  into  action  rather  than  expending  all  our  care  upon 
the  so-called  restoration  of  joint  structures,  and  I  am  satisfied 
that  injury  to  the  muscle  function  is  often  caused  by  the  at- 
tempts to  keep  the  fragments  close  together.  To  this  end  the 
systematic  massage  of  the  muscle,  both  kneading  and  percuss- 
ing, should  be  carried  out  from  an  early  period.  Whatever 
apparatus  interferes  with  access  to  the  muscle  should  be  re- 
moved, and  while  the  joint  is  kept  fixed  the  muscle  above 
should  be  treated.  In  addition  to  this  the  application  of  elec- 
tricity to  the  muscle  will  be  of  advantage,  so  that  when  the 
time  comes  to  remove  the  restraining  apparatus  from  the  joint, 
the  stiffness  will  be  absent  or  at  a  minimum.  Klemm,  of  Riga, 
advocates  this,  and  Max  Oberst  [pp.  cit.),  also  recommends  it 
highly.  I  have  no  doubt  that  many  of  you  practise  it  with 
greater  or  less  detail ;  I  wish  to  urge  its  early  and  more  system- 
atic use,  especially  in  fractures  of  the  patella  and  about  the 
ankle-joint. 


RESTORATION   OF   JOINT   FUNCTION   AFTER 
FRACTURE. 


By  L.  a.  SAYRE,  M.D., 

NEW   YORK. 


In  all  cases  of  fracture  involving  a  joint,  or  in  the  immediate 
vicinity  of  a  joint,  restore  the  fractured  bones  to  their  normal 
position  with  perfect  accuracy  immediately  after  the  fracture,  if 
possible,  or  as  soon  as  the  case  comes  under  your  charge.  Do 
not  wait  nine  days  for  the  swelling  to  subside,  as  was  formerly 
taught,  but  replace  the  bones  to  their  exact  normal  position  as 
soon  as  you  see  the  case,  and  retain  them  absolutely  immovable 
in  this  position  for  fourteen  days,  by  which  time  union  will  have 
commenced. 

The  best  way  to  secure  this  immobility  is  by  an  accurately 
applied  plaster-of-Paris  bandage  over  a  piece  of  thick  felt  or 
absorbent  cotton  batting.  This  plaster  bandage  should  be  made 
to  embrace  the  joints  above  and  below  the  one  involved  in  the 
fracture,  so  as  to  prevent  the  muscles  from  acting  on  the  broken 
fragments.  The  limb  should  be  fixed  in  such  a  position  as  to 
make  it  of  the  most  practical  use  if  the  case  should  unfor- 
tunately terminate  in  anchylosis. 

In  case  of  the  elbow,  the  forearm  should  be  at  right  angles 
with  the  arm,  and  made  very  supine,  so  that  the  palm  of  the 
hand  looks  toward  the  face.  Retain  this  position  by  having  the 
plaster  embrace  the  wrist  and  the  shoulder.  In  case  of  the  knee, 
make  the  limb  perfectly  straight  and  let  the  plaster  embrace  the 
ankle  and  the  hip-joint. 

At  the  end  of  a  fortnight  the  plaster  should  be  carefully  cut 
off,  without  disturbing  the  position  o/  the   parts    and  without 
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giving  any  motion  to  the  joint  to  endanger  the  adhesion  of  the 
broken  fragments.  Gentle  friction  and  careful  massage  can  be 
made  all  around  the  joint  and  neighboring  parts,  for  the  purpose 
of  improving  the  circulation  and  promoting  the  absorption  of 
the  effusion  in  the  connective  tissue  around  the  parts.  Then 
readjust  the  plaster  cast  and  secure  it  immovable  for  a  few  days 
longer,  when  it  can  be  removed  and  the  friction  and  massage 
can  be  increased  with  more  vigor,  and  at  the  end  of  the  third 
week  gentle  passive  motion  may  be  attempted.  If  this  is  fol- 
lowed by  no  bad  results  it  may  be  continued  every  day,  in- 
creasing the  motions  according  to  circumstances.  If  the  move- 
ments cause  pain  which  lasts  over  twenty-four  hours,  they  have 
been  too  violent ;  there  must  be,  therefore,  absolute  rest  for  a 
few  days  before  repeating  the  movements.  If  the  pain  subsides 
within  the  twenty-four  hours  the  movements  may  be  continued 
every  day.  By  adopting  this  plan  in  the  majority  of  cases  of 
fractures  involving  the  joints,  a  practically  useful  and  in  many 
cases  a  perfectly  mobile  joint  will  be  the  result. 


RESTORATION   OF    JOINT   FUNCTION   AFTER 
FRACTURE. 


By  JOHN  B.   ROBERTS,  M.D., 

PHILADELPHIA. 


Fractures  near  joints,  but  not  actually  involving  the  joint 
cavity,  seldom  lead  to  anchylosis,  though  some  temporary  mus- 
cular stiffness  may  exist  for  a  few  weeks  after  fracture  dressings 
have  been  discarded. 

This  proposition  indicates  that  retentive  apparatus  in  such 
fractures  should  be  dispensed  with  as  early  as  circumstances 
will  permit,  so  that  the  stiffness  of  immobilized  joints  may  be  as 
insignificant  and  of  as  short  duration  as  possible. 

Fracture  dressings  which  maintain  perfect  coaptation  of  frag- 
ments without  restricting  the  motion  of  contiguous  joints  are, 
when  other  circumstances  permit  their  use,  preferable  to  other 
dressings  which  prevent  the  patient  using  these  joints. 

When  joint  cavities  are  invaded  by  lines  of  fracture  which  do 
not  cause  deformity  of  the  articular  surfaces  or  changes  of  bony 
contour  near  these  surfaces,  anchylosis  is  uncommon,  unless 
infection  leads  to  severe  synovitis  or  arthritis. 

Permanent  loss  of  motion,  partial  or  complete,  after  fractures 
involving  joints,  usually  depends  on  imperfectly  reduced  frag- 
ments, a  synovitis  or  arthritis  caused  by  septic  infection,  or 
unwise  passive  motion. 

Early  passive  motion  adds  to  the  traumatism  in  fractures  in- 
volving joints,  and  may  thereby  increase  the  formation  of  intra- 
articular fibrous  adhesions.  In  aseptic  cases  it  is  unnecessary ; 
in  cases  in  which  adjustment  of  the  fragments  is  imperfect  it 
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does  no  good ;  in  septic  cases  it  increases  irritation  and  does 
harm.     It  should,  therefore,  not  often  be  employed. 

Late  passive  motion  is  desirable  to  hasten  the  return  of  func- 
tional usefulness  in  joints  stiffened  by  muscular  rigidity  after  the 
fracture  apparatus  has  been  removed.  It  is  also  serviceable  to 
break  up  intra-articular  fibrous  adhesions  due  to  synovitis  or 
arthritis  resulting  from  fractures. 

Massage,  soaking  in  hot  water,  frictions  with  liniments,  elec- 
tricity, passive  motion,  and  attempts  at  voluntary  movement, 
continued  for  months,  will  often  cause  great  improvement  in 
the  functional  usefulness  of  joints  supposed  to  be  irretrievably 
damaged  through  fracture. 


RESTORATION   OF  JOINT   FUNCTION   AFTER 
FRACTURE. 


By  E.  H.  BRADFORD,  M.D., 

BOSTON. 


The  chief  difficulty  either  in  discussing  this  subject  or  in 
deciding  upon  the  proper  treatment  in  any  individual  case  is  in 
determining  in  each  case  an  accurate  diagnosis.  Taking  the 
elbow-joint  as  the  one  of  the  greatest  importance,  it  is  well 
known  that  in  some  instances  it  is  almost  impossible  to  de- 
cide accurately  whether  the  stiffness  is  due  to  some  displaced 
fragment  of  bone,  which  interferes  with  a  smooth  hinge  motion, 
or  to  the  existence  of  firm  intra-articular  adhesions,  or  to  the 
presence  of  extra-capsular  oedema  or  thickening  and  degenera- 
tion of  muscles  and  the  shortening  of  the  capsule.  It  is  impos- 
sible to  give  precise  rules  of  treatment  unless  the  condition  in 
each  case  is  definitely  known.  The  following  cases,  occurring  in 
the  practice  of  my  colleague.  Dr.  Burrell,  will  illustrate  this  fact : 
A  cornet  player  had  sustained,  the  year  before,  a  severe  fracture 
at  the  elbow,  which  had  been  carefully  treated  by  a  physician, 
but  which  had  resulted  in  an  elbow  containing  some  motion,  but 
without  flexion  beyond  a  hundred  degrees.  Some  extension 
was  possible.  An  incision  was  made  by  Dr.  Burrell,  and  it  was 
found  that  the  head  of  the  ulna  and  lower  end  of  the  humerus 
were  so  altered  in  shape  by  the  injury  that  partial  resection  of  the 
projecting  portions  of  bone  was  necessary.  Some  motion  was 
gained,  but  it  was  found  that  adhesions  still  existed.  In  all 
probability  the  fibrous  bands,  which  allowed  a  slight  motion  in 
the  direction  of  extension,  were  so  placed  as  to  prevent  much 
motion  in  the  direction  of  flexion.     It  was,  therefore,  necessary 
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to  make  a  complete  excision  of  the  head  of  the  ulna,  but  the 
radius  was  not  disturbed.  The  establishment  of  free  motion 
(from  an  acute  angle  of  the  forearm  with  the  humerus  to  a  nearly- 
straight  position)  was  the  ultimate  result,  with  a  thoroughly 
useful  arm.  In  this  instance  both  distortion  of  the  bone  and 
fibrous  adhesions  interfered  with  the  cure,  and  no  amount  of 
massage  or  passive  motion  would  have  been  of  use. 

The  existence  of  alterations  in  the  capsule  and  surrounding 
tissues,  following  an  injury,  should  be  treated  by  massage  and 
gentle  passive  motion  as  soon  as  that  condition  is  recognized. 
That  it  should  be  done  in  every  fracture  as  soon  as  the  conditions 
of  the  case  justify — pain,  distortion,  firmness  is  manifest;  but  it 
is  absurd  to  attempt  anything  of  the  sort  where  the  impediment 
to  motion  is  displaced  fragments  of  bone.  It  does  not  appear  to 
me  that  the  existence  of  a  slight  amount  of  effusion,  or  of  blood, 
contraindicates  gentle  passive  motion,  but,  on  the  contrary,  they 
would  seem  to  need  such  treatment.  The  establishment  of  cica- 
tricial bands  extending  from  one  bone  to  another  results  not 
so  much  from  the  effusion  of  blood  and  organization  of  clot  as 
from  the  injury  of  the  cartilaginous  surfaces.  If  it  is  possible  to 
formulate  the  principles  of  treatment  in  cases  of  this  sort,  per- 
haps the  following  may  serve  : 

1.  Cases  with  recent  adhesions  requiring  passive  motion  : 
This  can  either  be  manual  or  mechanical,  employing  the  care- 
fully adjusted  apparatus  such  as  is  used  in  London  and  Germany. 
Forcible  motion  is  not  indicated  in  cases  of  this  sort,  except  pos- 
sibly in  those  of  very  long  duration. 

2.  In  cases  where  firm  cicatricial  bands  unite  the  different 
bones  the  treatment  is  of  greater  difficulty.  When  this  is  exten- 
sive no  benefit  can  be  expected  either  by  forcible  motion  or  by 
massage  and  gentle  exercise.  In  lighter  cases,  forcible  cor- 
rection under  an  anaesthetic,  followed  by  gentle  passive  exercise, 
will  seem  to  be  indicated. 

3.  Where  the  impediment  to  motion  lies  in  fragments  of 
bone,  no  treatment  except  the  removal  of  such  can  be  of  use. 
It  would  appear  that  many  of  these  cases,  which  are  at  present 
left  in  a  partially  crippled  condition,  could  be  helped  by  a  more 
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careful  investigation  of  their  condition,  and  either  the  employ- 
ment of  the  milder  measures,  carried  out  persistently  for  months, 
or  by  the  bolder  measure — a  thorough  removal  of  bone.  That 
this  can  be  done  with  safety  with  modern  surgical  methods  needs 
no  argument.  The  photographs  exhibited  show  accurately 
the  benefit  to  be  obtained  by  exercise  and  motion,  carried  out 
with  unusual  persistency.  The  patient  was  a  man  sixty  years  of 
age,  who  presented  himself  for  treatment  with  symptoms  of  loose 
cartilages  in  the  knee.  The  patient  walked  without  limp,  and, 
as  is  shown  by  the  photographs,  had  full  motion  at  the  knee. 
It  will  be  seen,  however,  that  there  is  marked  subluxation  of  the 
tibia,  and  a  scar  at  the  head  of  the  tibia  close  to  the  joint.  The 
patient  had  evidently  suffered  from  an  extensive  abscess  at 
the  knee-joint.  He  stated  that  when  a  boy  of  fifteen  years  he 
had  had  white  swelling  of  the  knee.  On  recovery  from  this  an 
abscess  developed,  with  a  sinus  which  lasted  for  years.  His 
leg  was  at  a  right  angle  and  he  went  on  crutches  for  two  years. 
In  order  to  regain  motion  and  to  straighten  the  limb,  at  his  own 
suggestion,  he  made  the  following  unusual  attempts  :  He  fastened 
a  weight  to  his  foot,  stood  on  a  chair,  and  suddenly  threw  the 
weight  on  the  leg.  This  was  practised  as  a  daily  exercise,  and 
he  eventually  recovered  complete  motion  at  the  joint,  which, 
however,  remained  in  the  peculiar  distortion  of  subluxation,  but 
the  limb  had  served  him  as  a  thoroughly  useful  one  throughout 
his  lifetime.  If  success  is  possible  by  these  rude  measures,  it  is 
manifest  that  the  same  me'thod  more  carefully  and  scientifically 
applied  may  be  of  benefit  in  certain  instances.  In  brief,  the 
restoration  of  joint  motion  after  fracture  should  be  possible  in 
more  instances  than  is  at  present  the  case,  if  careful  measures 
are  adopted,  according  to  the  indications  made  evident  by  care- 
ful diagnosis. 


Am  Surg 


ON    THE    CONSEQUENCES    OF    HYPER.EMIA    AND 

THE   PATHOLOGY   OF    INFLAMMATION 

AND  SUPPURATION. 
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My  purpose  in  presenting  at  least  the  first  part  of  the 
following  paper  to  the  Fellows  of  this  Association  is  avow- 
edly and  distinctly  to  challenge  or  to  provoke  criticism.  I 
purpose  to  take  up  a  presentation  of  some  of  the  elementary 
topics  in  surgical  pathology  which  are  dealt  with  in  general 
treatises  and  in  students'  text-books,  usually  in  the  opening  chap- 
ters, and  to  endeavor  to  show  that  in  our  presentation  of  these 
subjects  we  have  been  usually  inaccurate  in  expression  and  in- 
correct in  our  teaching  of  elementary  pathology.  If  now  I  am 
right  in  this,  then  there  is  sufficient  reason  for  alteration  in  the 
method  of  teaching  and  improvement  in  subject-matter  of  the 
same. 

Purely  mechanical  and  traumatic  disturbances  and  the  surgi- 
cal infectious  diseases,  more  particularly  the  local  manifesta- 
tions of  the  same,  have  about  the  same  apparent  beginning; 
that  is,  in  either  case  there  are  certain  local  phenomena  which 
follow  more  or  less  a  classic  order,  their  character  being  in 
either  case  the  same  in  gross  appearances  up  to  a  certain  point, 
after  which  there  is  the  widest  possible  variation  in  local  mani- 
festations and  in  systemic  complications.  In  times  past  all  these 
manifestations  have  been  grouped  under  the  general  term  of 
"  inflammation,"  and  we  have  been  taught  that  inflammation 
at  one  time  is  congestion  with  slight  exudation  ;  at  another, 
hyperaemia  with  copious  exudation;  at  another  time,  that  it 
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leads  to  pus-production ;  and  that  at  yet  another,  its  final 
result  is  hyperplasia  and  tissue  new  formation,  with  more  or 
less  induration.  These  widely  different  terminations  have  pro- 
voked the  introduction  of  certain  adjectives,  and  hence  we 
have  had  described  "  simple  inflammation,"  "acute  inflamma- 
tion," ''infective  inflammation,"  '^  chronic  inflammation,"  etc. 
My  thesis  now  is  that  the  term  inflammation  ought  to  be  con- 
fined exclusively  to  one  distinct  class  of  lesions,  namely,  those 
produced  by  micro-organisms,  and  that  for  other  lesions  into 
which  the  question  of  infectious  micro-organisms  never  enters, 
be  they  acute  or  chronic,  mild  or  destructive,  the  term  "  inflam- 
mation" should  never  be  applied,  but  that  we  should  call  such 
lesions  what  they  really  are ;  that  is,  that  the  name  applied 
should  be  based  upon  the  pathological  lesion. 

It  is  well  enough  to  say  that  all  inflammation  begins  with 
congestion,  which  may  be  true;  but  there  are  very  many  con- 
gestions which  never  terminate  in  genuine  inflammation,  and 
I  would  prefer  rather  to  describe  congestion  as  something 
which  may  be  provoked  by  certain  exciting  causes,  of  which 
bacteria  may  be  one,  in  which  case  the  congestion  itself  is 
subsidiary,  and  in  a  measure  accidental  or  conservative ;  or, 
rather,  I  will  make  myself  more  plain,  as  follows:  Let  us 
suppose  a  mechanical  disturbance,  such  as  had  led,  for  instance, 
to  a  violent  sprain  of  the  knee-joint,  what  phenomena  do  we 
note  ?  The  old  calor,  rubor,  dolor  et  tumor  of  our  forefathers, 
along  with  disturbed  functions,  which  signs  increase  in  in- 
tensity up  to  a  certain  point,  when  the  process  seems  reversed 
and  manifestations  fade  away  in  inverse  order.  What  does  all 
this  mean  ?  That  there  has  been  dilatation  of  vessels  with 
active  escape  of  fluid  from  the  same  into  the  cavity  of  the  joint, 
and  to  some  extent  perhaps  around  it;  that  the  redness  is  caused 
by  the  hyperaemia,  the  pain  by  the  tension  and  pressure  on  nerves, 
the  heat  by  the  same  cause  as  the  redness  plus  some  more 
active  chemical  change,  and  the  swelling  by  the  escape  of 
fluid  into  previously  existing  cavities — fluid  which  has  leaked 
from  the  vessels,  as  is  well  known  it  may.  Let  everything  go 
well  and  this  fluid  is  quickly  taken  up  by  the  absorbents,  veins. 
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and  lymphatics ;  the  vessels  return  to  their  natural  size,  the 
pain  and  redness  and  swelling  subside,  save  for  perhaps  a  little 
chronic  thickening  of  the  parts,  which  may  last  for  a  consider- 
able time,  and  which  represents  a  too  great  amount  of  actual 
cell  activity  or  proliferation  around  the  area  first  involved — 
activity  which  is,  in  large  degree  at  least,  conservative.  Here 
now  we  have  had  the  phenomena  of  hyperaemia,  exudation, 
and  resorption — the  first  due  to  traumatic  influences,  the  last 
to  the  conservative  powers  of  the  system. 

I  maintain,  then,  that  the  redness  and  heat  should  here  be 
spoken  of  as  evidences  of  hyperaemia,  that  the  swelling  should 
be  described  as  due  to  exudation,  and  that  this  should  be  more 
accurately  described,  and  that  the  speedy  resorption  should  be 
pointed  to  as  evidence  of  the  prompt  subsidence  of  the  irritation 
which  first  provoked  the  diseased  condition — i.  e.,  of  the  fact 
that  the  cause  had  ceased  to  act;  and  that  it  should  all  be  re- 
garded as  an  expression  of  reparative  power,  which,  however, 
may  perhaps  have  gone  to  excess,  perhaps  even  to  absurd 
degree — permitted  to  take  this  course  partly  by  constitutional 
causes,  partly  by  lack  of  proper  treatment.  And  I  maintain 
further  that  this  should  not  be  spoken  of  as  "  inflammation." 
But  now  let  this  exudate  become  infected  from  any  source, 
the  question  of  source  not  now  being  that  under  discussion,  but, 
in  a  general  way,  be  it  from  within  the  body  or  from  without, 
and  let  micro-organisms  once  secure  access  to  the  parts  within, 
and  how  quickly  is  the  whole  clinical  picture  changed !  Now 
we  have  not  only  formation  of  pus  and  the  condition  which  we 
would  speak  of  as  purulent  synovitis  or  pyarthrosis,  but  we 
have  unmistakable,  perhaps  serious,  perhaps  even  fatal  consti- 
tutional disturbances,  all  of  which  go  to  indicate  the  serious 
character  of  that  which  has  begun  in  the  joint.  This  now  de- 
serves the  name  of  "inflammation" — in  fact,  is  inflammation, 
and  is  a  condition  as  different  from  that  portrayed  just  before  as 
is  storm  from  calm.  It  is,  in  other  words,  a  condition  of  con- 
gestion and  exudation  plus  the  specially  disastrous  character- 
istic, infection.  Without  infection,  no  genuine  inflammation  ; 
with  infection,  inflammation,  and  what  alwaj's  goes  with  con- 
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flagration,  more  or  less  destruction.  Congestion  and  exudation 
practically  never  lead  to  destruction  ;  inflammation  always  does. 
Congestion  and  exudation  provoke  little,  ordinarily  no  consti- 
tutional symptoms ;  inflammation  always  does.  Even  from  a 
trifling  furuncle  on  the  nose  one  may  have  an  elevation  of  two 
or  three  degrees  of  body  temperature. 

I  have  said  above  that  congestion  and  exudation  never  pro- 
duce destruction.  Rarely  they  do,  but  by  pure  accident  of 
location  and  by  mechanical  activity.  This  may  occur  through 
intensity  of  active  exudation  or  by  loss  of  tissue  irritability  and 
contractility,  which  permits  enormous  passive  exudation ;  or,  to 
put  it  in  another  way,  stagnation  of  blood  may  permit  gangrene, 
although  even  here  moist  gangrene  is  a  question  of  infection, 
but  in  another  way  and  from  another  source.  We  have  also  the 
hyper^emia  of  paralysis  and  the  hyper^emia  of  irritation ;  but 
most  of  the  cases  of  gangrene  with  which  we  have  to  deal,  being 
practically  only  those  produced  by  intense  heat  or  cold  or  by 
pressure,  are  due  to  the  intensity  of  the  infectious  process,  which 
includes  exudation,  but  includes  much  else  that  is  not  comprised 
within  that  term. 

I  think  we  cannot  go  far  wrong  in  this  matter  if  we  accept 
the  definition  of  inflammation  proposed,  for  instance,  by  Metsch- 
nikoff,  which  is,  in  effect,  as  follows :  Inflammation  generally 
must  be  regarded  as  a  phagocytic  reaction  on  the  part  of  the 
organism  against  irritants.  This  reaction  is  carried  out  by  the 
mobile  phagocytes,  sometimes  alone,  sometimes  with  the  aid  of 
the  vascular  phagocytes  or  of  the  nervous  system.  The  irri- 
tants herein  alluded  to  are,  of  course,  micro-organisms.  This 
definition  is  based  on  a  comparative  study  of  phenomena  pre- 
sented by  living  cells  when  exposed  to  such  irritation  and 
studied  in  the  lowest  forms  of  life,  as  well  as  in  others  higher 
in  the  animal  scale.  It  is  necessary  to  emphasize  the  fact  that 
the  essential  phenomena  of  inflammation  represent  an  actual 
struggle  between  the  phagocytes  and  the  irritants,  or,  as  Vir- 
chow  has  aptly  termed  it,  a  battle  of  the  cells,  and  that  pus 
and  pus-cells  represent  simply  the  debris  and  are  really  the  dead 
bodies   of  animal-cells   which   have   perished   in   the   struggle. 


CONSEQUENCES    OF     HYPEREMIA.  23 1 

as  Metschnikoff  has  pointed  out.  Some  of  his  critics — like 
Franco,  for  instance — have  claimed  that  this  phagocytic  theory- 
presupposes  extraordinary  powers  on  the  part  of  the  proto- 
plasm or  the  cells  which  are  to  become  the  phagocytes,  and  to 
which  are  attributed  sensation,  or  a  kind  of  psychical  activity. 
But  that  the  animal-cells  possess  some  such  activity  has  been 
shown  by  many  observers  independently,  and  the  name  coined 
in  latter  years,  "  chemiotaxis,"  has  been  designed  especially  to 
recognize  and  make  plain  this  fact.  The  explanation  for  the 
peculiar  attraction  between  bacterium  and  cell,  by  which  the 
latter  endeavors  to  become  a  phagocyte,  is  probably  as  remote 
as  it  ever  was ;  but,  be  this  as  it  may,  the  action  is  unmistaka- 
ble, and  phagocytosis  is  no  longer  a  term,  nor  a  fiction  of  the 
imagination,  but  is  a  proven  fact. 

It  does  not  do  to  say  that  inflammation  is  a  reaction  of  the 
organism  against  injurious  agents  and  nothing  else  ;  since,  if 
this  is  the  case,  it  often  happens  that  the  phagocyte  refuses  to 
act  just  when  the  organism  is  most  threatened.  The  law  of 
phagocytosis  is  but  one  expression  of  the  law  of  natural  selec- 
tion. Still,  to  pursue  this  interesting  train  of  thought  would 
take  us  too  far  away  from  the  primary  object  of  this  paper. 

Let  me  now  propose  to  you  some  such  basis  of  text-book 
arrangement  and  classification,  as  follows  :  I  would  begin  with 
hyperemia  and  congestion — which  we  may  consider  for  present 
purposes  as  synonymous — and  would  speak  first  of  the  physi- 
ology of  the  bloodvessels  and  the  control  of  the  vasomotor 
nerves,  and  would  show  how  temporary  alterations  in  the  circu- 
lation of  a  part  may  be  determined  by  even  trifling  or  purely 
temporary  causes.  I  would  show,  for  instance,  that  a  mild 
degree  of  hyperaemia  may  be  perpetuated  for  a  considerable 
length  of  time  without  other  perceptible  alterations,  and  that 
such  changes  are  largely  under  the  control  of  the  nervous 
system.  I  would  show  next  that  in  the  presence  of  minute 
tissue  lacerations  or  disturbances,  such  as  may  have  been  pro- 
duced by  a  great  variety  of  mechanical  causes,  such  as  are 
comprehended,  for  instance,  in  the  conditions  called  "  sprain," 
"  frost-bite,"  "  burn,"  "  chafing,"  etc.,  that  there  are  more  active 
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changes  in  the  direction  of  increase  in  size  of  the  vessels,  en- 
gorgement of  the  part,  stagnation  of  the  blood-current,  cellular 
activity  outside  the  bloodvessels,  escape  of  blood-serum,  which 
literally  leaks  out  from  the  vessels  whose  walls  are  put  upon 
the  stretch,  or  at  least  the  cohesion  of  whose  walls  has  been 
affected,  and  that  in  the  presence  of  certain  favorable  surround- 
ings, as  in  loose  connective  tissue  or  into  normal  cavities,  such 
serous  outpour  may  be  excessive.  I  would  show  next  that 
along  with  this  may  go  pain  and  the  other  unmistakable  objec- 
tive evidences  by  which  a  diagnosis  is  easily  effected.  Then  I 
would  show  that  this  is  to  be  clinically  regarded  as  an  excess 
of  effort  in  the  right  direction  for  repair  of  damage,  and  that 
the  efforts  of  the  physician  should  be  confined  to  the  control 
of  these  manifestations  within  certain  reasonable  limits.  Next, 
that  within  a  certain  length  of  time  a  subsidence  of  these  phe- 
nomena may  be  expected,  which  is  to  be  explained  by  the 
re-entry  of  escaped  fluid  elements  into  the  circulation,  by  the 
gradual  restoration  to  normal  size  of  the  enlarged  bloodvessels, 
and  that  some  thickening  or  permanent  manifestation  may  be 
looked  for  if  the  process  has  been  more  than  very  temporary, 
because  the  longer  it  goes  on  the  more  actual  cell  activity 
there  is  with  tissue  new  formation.  To  this  there  should  then 
be  added  that  under  certain  circumstances  exudation  may  occur 
so  actively  that  the  integrity  of  surrounding  parts  may  be 
threatened,  and  that  it  is  well  sometimes  to  interfere,  as  with 
scalpel  or  aspirating-needle,  in  order  to  relieve  tension. 

Then  I  would  go  on  to  show  that  under  certain  other  con- 
ditions the  acute  disturbances  thus  set  up  subside  only  to  a 
certain  point ;  after  which  there  appears  to  be  cessation  of  retro- 
grade phenomena,  as  the  result  of  which  there  is  maintained  a 
condition  of  slight  hypertxmia  and  of  tissue  thickening  which 
may  persist  for  a  long  time,  as  well  as  the  results  of  the  same 
in  the  character  of  undue  sensitiveness,  pain,  etc.  These  are 
the  phenomena  ordinarily  spoken  of  as  chronic  inflammation, 
which  in  this  scheme  should  be  described  as  hyperplasia  due 
to  previous  cell  activity. 

Again,  I  would  speak  of  certain  other  changes  which  are  due 
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to  mechanical  disturbances  or  irritation  so  trifling  in  degree,  but 
so  continuous  in  persistence  that  by  very  gradual  changes  there 
are  brought  about  conditions  in  which  we  recognize  tissue  new 
formation,  with,  perhaps,  pressure  effects  upon  vessels,  etc.  In 
other  words,  I  would  group  under  these  heads  the  phenomena 
often  spoken  of  as  "cirrhosis/'  or  as  chronic  inflammation, 
which  was  never  anything  else — i.  e.,  which  never  had  an  acute 
beginning.  And  in  this  connection  I  would  show  that  the  irri- 
tants  which  produce  such  effects  are  sometimes  chemical  poisons 
circulating  in  the  blood — such  as  alcohol,  uric  acid,  etc. — and 
that  under  the  influence  of  certain  unknown  poisons — e.  g.,  that 
of  syphilis — similar  effects  can  be  produced. 

Finally,  I  would  in  an  entirely  distinct  chapter  and  in  an 
unmistakably  separate  way  take  up  the  matter  of  inflammation 
— ?".  ^.,  infection — and  would  endeavor  to  s,\\o'w  t\\7it.  paj'i passu 
with  the  extent  of  invasion  we  have  an  exceedingly  speedy  evo- 
lution of  hyperaemia  with  exudation,  which  now  for  the  most 
part  assumes  the  solid  form — /.  e.,  that  the  albuminoid  constit- 
uents of  the  blood-serum  quickly  coagulate  in  the  presence  of 
the  micro-organisms,  and  that  in  consequence  of  the  presence 
of  these  minute  irritants  there  is  a  most  lively  activity  on  the 
part  of  certain  corpuscular  elements  circulating  within  the  blood 
and  found  in  mesoblastic  tissues,  which  at  once  assume  the  role 
of  phagocytes,  and  make  their  way  or  are  carried  to  the  scene 
of  activity  as  speedily  as  possible,  when  the  scene  quickly 
becomes  a  veritable  battle  of  the  cells,  in  which  the  invading 
enemy — i.  e.,  the  bacteria — wage  a  tiny  war,  to  a  certain  extent 
somewhat  after  the  fashion  of  savage  tribes,  by  using  poison — 
i.e.,  by  producing  toxines  and  ptomaines — and  that  the  ques- 
tion of  survival  of  the  tissues  involved  or  of  the  organism  at 
large  is  practically  summed  up  in  the  question  of  its  endowment 
of  vital  resistance  and  of  the  fighting  properties  of  its  component 
cells.  In  case  the  invading  micro-organisms  are  conquered  the 
battlefield  is  known  as  an  abscess,  or  as  an  area  of  purulent  infil- 
tration, with  more  or  less  sacrifice  of  tissue.  Whereas,  in  case 
they  conquer,  there  is  very  extensive  destruction  of  tissue,  or 
else  there  is  loss  of  life  on  the  part  of  the  larger  organism  thus 
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invaded.  Or,  to  put  it  in  another  way,  a  local  abscess  or  its 
equivalent  shows  the  site  of  a  single  battlefield,  on  which  the 
pus  represents  the  cells  which  have  perished  in  our  defense. 
On  the  other  hand,  the  symptoms  which  are  everywhere  recog- 
nized as  constituting  septicaemia  or  pyaemia,  indicate  that  the 
invasion  has  been  wholesale  and  along  numerous  different  lines, 
and  that  the  miniature  conflict  is  being  repeated  in  many  differ- 
ent localities  within  the  human  body;  while  death  is  an  expres- 
sion practically  of  a  victorious  invasion  and  consequent  famine, 
tissues  which  have  not  been  actually  conquered  being  practically 
starved  to  death  or  poisoned. 

I  would  then  take  up  the  matter  of  pus-formation  in  both  its 
pathological  and  clinical  aspects,  but  first  in  the  former,  and 
would  enlarge  upon  the  fact  that  it  is  never  produced  as  the 
result  of  hyperaemia  alone,  but  requires  always  the  invasion  of 
certain  micro-organisms  which  act  as  specific  irritants,  which 
practically  always  determine  a  very  livel}^  "battle  of  the  cells," 
this  being  the  result  of  most  active  migration  of  leucocytes  and 
wandering  cells  and  their  enlistment  as  phagocytes. 

Of  the  various  substances  known  at  different  times  or  spoken 
of  collectively  as  pus,  I  have  elsewhere  treated  at  length  (see 
my  Mutter  Lectures  on  Surgical  Pathology),  but  desire  again 
to  call  your  attention  to  certain  differences  which  I  insist  upon 
it  should  be  made,  if  for  no  other  reason,  at  least  for  scientific 
accuracy.  I  maintain  that  it  is  very  unfair  to  consider  the  dis- 
charge from  a  healthy  granulating  surface,  which  is  nothing  but 
excess  of  formative  material  gone  to  waste,  and  which  is  so 
often  called  pus,  in  the  same  light  with  the  contents  of  a  circum- 
scribed or  diffuse  collection  of  pus  due  to  staphylococci,  strep- 
tococci, or  other  obligate  pyogenic  organisms.  Study  for  a 
moment  what  they  have  in  common  and  how  they  differ.  The 
material  from  a  granulating  surface  consists  of  excess  of  cellular 
elements  which  have  been  formed  by  karyokinetic  proliferation 
of  pre-existing  cells,  in  some  measure  by  emigration  from  the 
bloodvessels,  but  in  large  degree  by  multiplication  of  connec- 
tive-tissue cells  while  in  their  active  state.  These  are  sent  to 
the  front,  as  are  fresh  soldiers  in  battle,  for  the  purpose  of  form- 
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ing  new  tissue.  Nature  does  this  thing  usually  in  excess,  and 
under  the  stimulus  of  health  and  various  external  applications 
there  is  much  more  cellular  activity  going  on  everywhere  than 
these  rapidly  growing  tissues  can  avail  themselves  of.  Con- 
sequently raw  material  is  discarded,  and  may  easily  become 
contaminated  with  organisms  from  the  surface,  which  may  thus 
be  found  in  it,  and  yet  that  may  be  in  no  wise  concerned  in  its 
production.  Such  material  is  almost  harmless,  and  is  but  little 
more  than  a  mere  nuisance  or  annoyance.  Moreover,  when  we 
find  so  much  material,  we  usually  find  that  it  is  an  expression  of 
some  cessation  of  cell  activity,  and  means  that  granulation — 
i.  e.,  repair  utilization — has  been  checked.  In  other  words,  such 
material  is,  in  some  measure  at  least,  an  expression  and  index 
of  activity  of  reparative  processes.  It  lacks  ordinarily  all  infec- 
tious properties.  How  different  pathologically,  if  not  in  gross 
resemblance,  is  such  material  from  that  found  in  an  acute  phleg- 
mon, which  is  due  to  bacterial  activity,  and  where  now  every 
so-called  pus-cell  represents  a  leucocyte  or  a  connective-tissue 
cell  which  has  perished  in  the  battle  of  the  cells,  but  which  had 
died  fighting  nobly,  grasping  or  having  incorporated  into  itself 
the  body  of  at  least  one  of  its  enemies,  sometimes  several  bodies. 
I  grant  you  that  the  materials  from  the  two  sources  may  look 
much  alike,  but  I  think  there  is  no  one  who  will  contend  that 
they  are  even  essentially  the  same,  because  one  is  actively  pois- 
onous and  infectious  and  harmful,  and  needs  to  be  gotten  rid  of 
as  soon  as  possible,  while  the  other  is  harmless  and  is  simply 
an  expression  of  nature's  having  overdone  a  good  thing. 

From  both  of  these  I  would  differentiate  again  a  material 
which  belongs  always  rather  with  the  former  substance  than 
with  the  latter — namely,  an  exudative  substance,  in  large  meas- 
ure a  solid  exudate,  found  in  drainage-tubes  and  underneath 
air-tight  dressings,  where  an  absolutely  aseptic  course  of  wound- 
healing  has  been  maintained.  This  is  the  material  which  some- 
times fills  up  and  in  a  large  measure  plugs  a  drainage-tube.  It 
is  the  film-like  layer  which  may  be  found  underneath  a  piece 
of  green  silk  protective,  for  instance,  which  has  been  placed 
over  a  surface  where,  perhaps,  we  have  been  making  a  skin- 
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grafting.  It  represents,  as  in  the  first  example,  a  quantity  of 
good  reparative  material,  which  has  been  furnished  in  excess  of 
the  actual  requirement.  Later,  bacteria  enter  and  contaminate 
this,  and  it  becomes  at  once  like  ordinary  pus.  So  long,  how- 
ever, as  it  be  kept  free  from  bacteria  it  forms  only  a  gelatinous 
mass  or  film,  harmless,  but  responding  quickly  to  the  slightest 
invitation  to  infection. 

Fourthly,  I  must  further  draw  your  attention  to  the  material 
found  in  old  abscesses  and  breaking-down  foci  of  various  infec- 
tious diseases.  This  is  known  frequently  as  pus,  although  it  is 
notorious  that  all  of  its  infectious  properties  have  been  lost  and 
that  it  has  almost,  if  not  quite,  lost  the  toxicity  which  it  once 
had,  while  its  microscopic  elements  have  undergone  more  or 
less  change  by  chemical  processes  like  calcification,  caseation, 
etc.  The  surgeon  of  the  past  generation,  opening  an  abscess 
of  this  kind,  of,  say,  two  years'  duration,  would  still  speak  of 
its  contents  as  "  pus." 

Now  I  maintain,  and  I  am  sure  I  am  right  in  maintaining, 
that  if  these  substances  differ  in  composition,  and  especially  in 
properties,  it  is  not  fair  to  call  them  all  by  the  same  name. 
And  so,  with  not  a  little  diffidence,  but  with  an  insistence 
that  I  am  right,  I  venture  to  propose  to  you  the  following 
names:  For  material  produced  in  the  course  of  an  acute  phleg- 
mon, infectious,  toxic,  in  every  way  undesirable,  I  would  pre- 
serve the  good  old  name  "  pus,"  which  has  fixed  itself  too 
firmly  in  our  nomenclature  to  be  abandoned.  For  material 
which  comes  from  healthy  granulating  surfaces,  or  from  raw 
tissues  which  have  not  yet  had  time  to  granulate,  which  is 
free  from  bacteria  and  has  no  infectious  nor  toxic  properties,  I 
have  elsewhere  proposed  the  name  of  '^ pyoid""  or  " piiruloid." 
Finally,  for  the  contents  of  cold  abscesses  which  have  long 
since  lost  everything  except  the  grossest  and  crudest  resem- 
blance to  the  pus  which  it  may  originally  have  been,  or,  per- 
haps, never  has  been,  I  venture  the  name,  with  hesitation  and 
yet  with  good  reason,  of  "  arcJiepyo)i."  It  may  be  that  these 
names  will  never  creep  into  general  literature — in  fact,  this  is 
quite  likely — and  whether  they  do  or  not  matters  but  little  to 
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me,  so  long  as  there  does  creep  into  the  minds  of  surgeons  and 
pathologists  generally  exact  notions  regarding  the  actual  differ- 
ences between  substances  heretofore  confused  under  a  single 
name. 

Is  there  anything  in  this  beside  straining  after  accuracy?  It 
seems  to  me  that  there  is,  and  especially  so  in  these  directions  : 
The  treatment  called  for  in  the  presence  of  each  of  these  con- 
ditions is  distinct  and  unmistakable,  and  would  be  unfortunate 
in  either  of  the  other  conditions.  For  instance,  for  real,  genu- 
ine pus  we  need  the  promptest  possible  evacuation,  which  may 
be  based  or  formulated  upon  the  following  rule,  to  which  I 
know  of  no  exception — i.  e.,  that  such  pus  left  alone  will  do 
more  harm  than  can  the  knife  of  the  surgeon  if  judiciously 
used  for  its  evacuation.  Pyoid  or  puruloid  material  betokens  a 
condition  that  calls  for  little  or  no  special  treatment.  Absolute 
cleanliness  is  practically  all  that  is  needed.  Lastly,  the  pres- 
ence of  archepyon  indicates  a  condition  calling  for  extirpation  of 
infected  tissue,  for  complete  and  final  disposition  of  that  mem- 
brane known  formerly  as  the  pyogenic  membrane,  for  eradica- 
tion of  all  infected  tissue,  final  disinfection  of  the  cavity, 
perhaps  cauterization  of  its  surface,  in  order  to  be  sure  of  our 
work,  and  the  deliberate  provoking  of  the  granulatiug  process, 
or  else  the  deliberate  attempt  to  secure  union  by  primary  adhe-- 
sion. 

And  this  leads  me  to  speak  for  a  moment  of  this  so-called 
pyogenic  membrane,  this  being  another  misaomer  which  I  have 
fought  and  shall  contend  against  with  all  my  might.  If  pyo- 
genic means  anything,  it  means  pus-producing,  whereas  the 
limiting  membrane  of  old  or  cold  abscesses  is  anything  but 
pus-producing,  but  is  the  result  of  organization  of  cells  and 
tissues  into  a  dense  and  resisting  membrane,  which  shall,  so  far 
as  such  tissues  can,  resist  the  encroachments  of  the  degenera- 
tive process.  What  is  such  a  membrane  but  pus-protective  or 
protective  as  against  pus  ?  This  fact,  I  think  is  generally 
accepted ;  yet  men  go  on  using  the  old  term  in  spite  of  its  con- 
tradictions. For  this  membrane  I  have  suggested  a  name, 
which,  I  think,  would   quickly   become  acceptable   to  you  did 
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you  use  it — namely,  " py op hy lactic"  membrane,  which  at  once 
defines  its  purpose  and  does  not  encourage  ignorance  of 
pathology. 

One  or  two  very  practical  questions  may  properly  be  raised 
in  connection  with  pyophylactic  membrane,  and  with  the  state- 
ment of  its  purpose  and  effect  thus  implied  in  its  name. 

When  this  is  met  with  in  the  average  cold  abscess,  it  is  now 
the  custom  of  most  surgeons  to  extirpate  it.  There  can  be  no 
doubt  but  that  its  complete  extirpation  is  the  speediest  way  of 
healing  the  entire  lesion  ;  and  when  this  is  possible  it  should 
be  effected  with  precision  and  rapidity.  This  cannot  always  be 
done,  however  ;  and  the  first  question,  therefore,  to  be  raised  is, 
Is  incomplete  extirpation  better  than  nothing,  or  does  it  expose 
to  additional  danger?  Many  of  these  abscesses  are  so  com- 
plicated in  shape  and  extent,  and  contain  such  prolongations 
which  are  yet  lined  with  this  membrane,  that  they  cannot 
be  safely,  or  at  least  not  wisely,  followed  by  the  surgeon. 
Under  these  circumstances,  it  seems  to  me,  the  best  course  to 
pursue  is  that  which  I  have  always  endeavored  to  practice — 
namely,  to  excise  so  much  as  one  can  make  proper  access  to, 
and  then  by  the  introduction  of  some  caustic  material  to  destroy 
the  balance  of  the  membrane,  and  thus  to  effectively  dispose  of 
it  by  destructive  measures,  if  not  by  extirpation.  For  this  pur- 
pose I  almost  invariably  resort  to  a  solution  of  chloride  of  zinc, 
usually  of  50  per  cent,  strength,  with  which  the  sinus  is  mopped 
out  after  being  curetted ;  or  in  case  the  curette  cannot  be  made 
to  follow  it,  with  which  the  sinus  is  injected.  This  destruction 
is  not  so  ideal  as  that  which  might  be  effected  by  the  actual 
cautery,  perhaps  not  by  nitric  acid,  but  is  efficient  for  most 
purposes.  One  avowed  object  underlying  all  this  treatment  is 
based  upon  the  fact  that  this  membrane  sometimes  contains 
tubercle  bacilli  which  have  been  lying  latent  therein,  and  which 
may  serve  as  excitants  of  further  disease.  After  giving  this 
caustic  a  little  time  in  which  to  do  its  work,  the  parts  are  flushed 
in  order  to  wash  away  that  which  might  do  undesirable  work; 
after  which  I  prefer  to  pack  these  wounds  with  some  material 
steeped  in  a  mixture  of  balsam  of  Peru  and  guaiacol,  in  the 
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proportion  of  ten  to  one,  to  which  iodoform  may  be  added  if 
desired.  The  objection  that  the  caustic  acts  on  fresh  surfaces 
as  well  as  old  ones  is  not  a  valid  one,  but  shows  a  condition 
desirable  rather  than  otherwise,  since  the  possibility  of  absorp- 
tion of  such  germs  from  these  fresh,  raw  surfaces  is  thereby 
removed.  As  the  result  of  the  action  of  the  caustic  granula- 
tions spring  up  from  every  side,  and  the  later  result  usually  is 
union  by  adhesion  of  these  surfaces. 

If  there  be  any  validity  to  the  statements  above  made,  there 
is  every  reason  why,  when  a  cold  abscess  is  simply  incised 
without  effort  to  extirpate  its  membrane,  the  edges  of  the 
incision  should  be  cauterized  to  prevent  possibility  of  fresh 
infection  ;  and  that  this  is  good  practice  no  modern  surgeon 
denies.  More  than  this,  the  dread  which  surgeons  in  time  past 
have  shown,  and  which  has  been  more  than  shared  by  the  laity 
and  the  profession  generally,  of  fresh  accession  of  tubercular 
disease  after  incisions  of  rectal  fistula,  was  one  for  which  there 
used  to  be  some  jj*«tification,  since  we  now  well  know  that  most 
of  these  fistulje  are  practically  tubercular  cold  abscesses,  and 
that  when  treated  by  simple  incision  and  nothing  more  a  fresh 
surface  is  exposed  to  a  focus  of  old  disease  and  infection  per- 
haps invited.  But  if  such  a  fistulous  track  be  thoroughly 
dissected  out,  or  be  thoroughly  cauterized,  so  that  all  infectious 
organisms  be  destroyed,  there  cannot  be  the  slightest  objection 
to  operating  on  tuberculous  subjects  for  relief  of  this  condition. 

What  becomes  of  the  pyophylactic  membrane  if  not  treated 
by  extirpation  ?  Undoubtedly  it  is  gradually  made  away  with, 
if  not  rapidly,  by  granulation  tissue,  the  process  being  a  com- 
plex one  of  removal  of  its  component  parts  by  phagocytic 
action  and  substitution  of  granulations  therefor.  This,  how- 
ever, must  be  provoked  by  the  stimulus  of  some  foreign  body 
— for  which  purpose  we  now  mostly  use  gauze  packing — and  is 
liable  to  interruption  or  to  complete  cessation  with  possibility 
of  reinfection  from  organisms  yet  alive  which  it  may  contain. 
The  ideal  method  of  dealing  with  this  membrane,  then,  is  its 
complete  removal  ;  next  to  this,  its  complete  destruction  by 
caustic  agents ;  and,  when   neither  of  these  two  measures    is 
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practicable,  the  application  of  antiseptics  and  stimulating  sub- 
stances to  it. 

And  now  it  is  necessary,  in  order  to  complete  the  paper  I 
have  been  requested  to  prepare,  to  devote  at  least  a  little  atten- 
tion to  the  specific  irritants  which  provoke  true  inflammation, 
or  which  determine  the  conversion  of  a  simple  exudate  into 
pus. 

A  few  years  ago  when  I  published  the  Mutter  Lectures  on 
Surgical  Pathology,  given  before  the  College  of  Physicians  of 
Philadelphia  in  1890-91,  I  took  particular  pains  to  make  as 
sharp  a  distinction  as  circumstances  would  permit  between  the 
obligate  and  the  facultative  pyogenic  bacteria — a  distinction  in 
large  measure  arbitrary — yet,  as  I  held,  and  still  hold,  clinically 
justifiable,  and  one  which  I  am  glad  to  see  other  writers  and 
teachers  now  maintaining.  These  terms  need  but  little  defini- 
tion. Among  the  obligate  pyogenic  forms  I  place  those  whose 
function  it  seems  to  be  solely  to  set  up  septic  disturbance  and 
produce  pus — this  constituting  the  whole  measure  of  their  path- 
ogenic activity.  Of  course  I  do  not  mean  to  imply  that  they 
are  never  found  except  in  the  presence  of  pus,  because  investi- 
gations of  the  past  few  years  have  taught  us  that  under  favoring 
conditions  of  tissue  vitality  even  the  raw  surfaces  of  wounds 
may  resist  their  attacks.  This  does  not  destroy  the  validity  of 
my  statement  just  made,  however,  since  whenever  they  exert 
any  deleterious  influence  it  is  in  the  direction  of  pus-formation.  . 

On  the  other  hand,  there  are  numerous  bacterial  forms  whose 
presence  is  occasionally  associated  with  pus,  in  whose  formation 
they  appear  to  have  played  the  chief  ^5/^',  while  it  is  well  known 
that  they  may  have  other  activities  or  actions  as  well,  and  that 
they  are  not  necessarily,  perhaps  not  even  frequently,  pyo- 
genic. 

It  is  well  for  more  than  one  reason,  I  think,  to  insist  upon 
these  differences,  since  simple  comparison  and  scientific  accur- 
acy are  not  the  only  desirable  features  in  making  such  a  classi- 
fication. It  is  not  my  desire  here  to  detain  you  with  long 
descriptions  of  these  organisms,  but  rather  to  briefly  catalogue 
them  and  assign  them  their  proper  positions. 
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The  Obligate  Pyogenic  Forms.  By  common  consent  we 
all  now  place  first  under  this  head  the  various  staphylococci — 
namely,  the  S.  pyogenes  aureus,  albus,  citreus,  epidermidis  albus, 
etc.,  the  aureus  being  commonly  the  most  virulent  of  all,  but 
each  variety  showing  a  variable  degree  of  virulence,  according 
to  circumstances  which  are  not  always  apparent  or  intelligible. 
One  of  the  marked  characteristics  of  the  staphylococci  as  a 
group,  containing  several  species,  is  the  powerful  peptonizing 
action  which  they  may  exert.  Moreover,  the  chemical  products 
of  their  life  changes  seem  to  be  more  potent,  both  in  a  local 
and  a  general  way,  leading  to  greater  destruction  of  tissue  in 
their  immediate  vicinity,  and  inhibiting  the  chemotactic  powers 
of  the  leucocytes — i.  e.,  phagocytosis — by  which  their  progress 
would  be  interfered  with. 

Next  come  the  streptococci,  or  at  least  all  of  them  which  have 
pyogenic  properties,  since  when  these  organisms  manifest  any 
pyogenic  activity  th«y  do  it  usually  in  an  unmistakable  way. 
If  scarlatina  prove,  as  maintained  by  Babes  and  others,  to  be  a 
modified  streptococcus  invasion,  the  microbes  which  produce  it 
must  be  placed  in  another  biological  class  than  those  which 
produce  suppuration.  Confining  ourselves,  however,  to  the 
latter,  we  may  say  that  they  manifest  a  very  strong  predilection 
for  lymph  tissues  and  lymph  spaces,  along  which  they  extend 
themselves  with  great  rapidity.  The  streptococci  have  much 
less  of  peptonizing  power  than  have  the  staphylococci ;  and 
these  two  facts  together  serve  to  explain  the  clinical  manifesta- 
tions of  streptococcus  activity,  which  assumes  usually  the  type 
of  purulent  infiltration  rather  than  that  of  distinct  and  circum- 
scribed purulent  collection.  Moreover,  Cheyne  (Treatment  of 
Woimds,  Ulcers,  and  Abscesses,  1894,  p.  14)  suggests  that  the 
manner  of  growth  peculiar  to  the  streptococci  may  have  much 
to  do  with  their  more  frequent  association  with  pyaemia,  since 
they  tend  to  grow  in  long  chains,  which  may  coil  up  and  entangle 
blood  corpuscles  ;  as  the  result  of  which  emboli  may  form  more 
easily  and  become  more  tenacious  wherever  they  may  lodge. 

Whether  the  streptococcus  of  erysipelas  is  essentially  a  dis- 
tinct variety  from  the  streptococcus  pyogenes  is  very  doubtful — 
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in  fact,  I  think  it  is  now  maintained  by  few,  although  we  are  not 
yet  in  position  to  say  just  what  circumstances  determine  whether 
streptococcus  invasion  shall  take  the  clinically  more  or  less  dis- 
tinct erysipelatous  type  or  not. 

Staphylococci  and  streptococci  have  both  the  power  of  pro- 
ducing lactic  fermentation  in  milk,  and  it  is  quite  sure  that  lactic- 
acid  formation  takes  place  sometimes  along  with  suppuration  in 
human  tissues,  causing  acidity  of  discharge,  and  in  abscesses 
causing  watery  pus.  So  far  as  known,  also,  these  two  pyogenic 
forms  have  less  power  of  ptomaine  or  toxine  formation  than 
many  others;  consequently,  fever-engendering  suppuration  is 
not  always  to  be  ascribed  to  this  cause  alone,  for,  as  Baumgarten 
has  suggested,  fever  may  be  due  to  tissue  metabolism  due  to 
their  growth,  the  metabolic  products  thus  formed  being  perhaps 
pyretic.  This  hypothesis  may  be  perhaps  supported  by  adduc- 
ing the  fever  which  occurs  in  trichinosis,  where  the  question  of 
ptomaines  has  not  yet  been  raised. 

A  question  which  is  still  unsettled  and  which  it  would  appear 
to  me  of  very  great  importance  to  clear  up  so  soon  as  possible 
is  the  relation  which  cases  of  cellulitis,  or  kindred  disturbances, 
which  are  often  confused  under  that  one  name,  bear  to  unmis- 
takable erysipelas.  Most  clinicians  would  make  a  distinction 
between  erysipelas  of  the  skin,  for  instance,  and  cellulitis  follow- 
ing an  injury ;  and  from  both  these  conditions  dermatologists 
like  Hebra  have  differentiated  what  he  called  "  erythema  exu- 
dativum  multiforme."  And,  again,  Rosenbach  has  described  a 
cutaneous  disease  which  he  has  termed  ''erysipeloid,"  or  "finger 
erysipeloid."  In  almost  any  of  these  conditions  pus  may  be 
produced,  and  yet  is  not  necessarily  so  in  any  of  them — at  least 
it  does  not  appear  in  such  a  way  as  to  be  recognized  or  call  for 
interference.  I  am  well  aware  that  no  little  study  has  been 
given  to  these  conditions,  and  in  the  lectures  above  alluded  to 
I  have  paid  some  attention  to  the  results  of  the  same  and  have 
given  references,  and  yet  to-day,  five  years  later,  cannot  say  that 
we  can  speak  much  more  definitely  than  I  did  then.  Different 
observers  have  found  different  organisms,  and  various  students 
of  the  clinical  side  of  these  conditions  have  assured  us  that  so 
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much  depends  on  the  general  and  local  conditions  of  the  par- 
ticular patient,  which  yet  are  hard  to  recognize  and  equally  so 
to  describe  in  words,  that  I  fear  it  will  be  some  years  before 
we  clearly  discern  the  light  which  I  hope  may  be  shed  upon 
this  subject.  It  may  be  worth  while  to  remind  you  that  the 
streptococcus  which  produces  the  contagious  mammitis  of  cattle, 
and  which  may  attain  extraordinary  length  in  chains,  appears 
to  have  pyogenic  properties  in  the  human  race.  With  both  of 
these  organisms,  staphylococci  and  streptococci  alike,  it  appears 
that  their  virulence  can  be  increased  by  passing  them  through 
animals.  Here  one  meets  with  one  of  the  many  contradictions 
of  bacteriology,  since  the  very  method  which  weakens  micro- 
organisms in  some  instances  seems  to  strengthen  in  others. 

Behring  has  offered  a  general  classification  of  streptococci 
which  has  much  about  it  that  is  suggestive.  He  makes  first  a 
class : 

A.  Of  streptococci  which  attack  mucous  surfaces  and  produce 
certain  phlegmons,  pneumonia,  puerperal  fever,  and  various 
other  lesions  of  serous  surfaces. 

B.  Streptococci  which  produce  scarlatina  and  severe  pyaemia ; 
and, 

C.  A  variety  which  attaches  itself  in  large  masses  to  the 
infected  surface,  the  best  illustration  being  perhaps  in  pneumonia 
of  the  horse. 

Marot,  writing  in  1893,  divided  streptococci  into  two  prin- 
cipal groups : 

1.  Those  whose  growth  upon  potato  gives  no  easily  apparent 
surface-marking — namely,  those  of  erysipelas,  puerperal  fever, 
scarlatina,  phlegmonous  and  pseudo-membranous  angina,  the 
streptococcus  murisepticus,  the  pyogenic  form  of  Rosenbach, 
strepto-pneumococcus,  etc. ;  and, 

2.  Those  whose  growth  upon  potato  is  easily  seen — namely, 
those  of  normal  saliva,  of  broncho-pneumonia,  of  simple  angina, 
etc. 

Finally,  Paschale  has  proposed  a  classification  into  four 
groups,  according  to  the  temperature  conditions  and  culture 
appearances : 
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1.  Short  streptococci,  saphrophytes  : 

a.  Growing  at  ordinary  temperature — e.  g.,  streptococci  of 
feces  and  of  the  skin. 

b.  Growing  at  temperature  above  37° — streptococci  of  the 
mouth  and  respiratory  tract. 

2.  Long  streptococci,  non-pathogenic  : 

a.  Growing  at  room  temperature — those  from  the  intestinal 
canal,  particularly  the  streptococcus  coli  gracilis. 

b.  Growing  above  37° — streptococci  from  the  mouth. 

3.  Long  streptococci,  pathogenic  : 

a.  Growing  at  room  temperature — those  of  erysipelas,  sup- 
puration, pneumonia,  diphtheria,  scarlatina. 

b.  Growing    above   37° — certain    forms    met  with    in    the 
saliva. 

4.  Short  streptococci,  exceedingly  infectious  : 

a.  At  room  temperature — the  diplococcus  pyogenes. 

b.  Above  37° — the  strepto-pneumococcus. 

Next  to  the  forms  above  mentioned  I  will  speak  of  the  pneu- 
mococcus  of  Fraenkel,  of  Pasteur,  and  of  Sternberg,  which  seems 
at  times  to  be  a  very  active  pyogenic  agent.  It  is  known  to  be 
capable  of  producing,  for  instance,  septic  meningitis,  and  has 
been  found  in  brain  abscesses ;  it  is  a  frequent  active  agent  also 
in  producing  empyema,  and  may  be  found  under  various  other 
circumstances.  In  inoculation  experiments  it  usually  shows 
quite  active  pyogenic  properties. 

The  Colon  Bacillus.  I  will  not  detain  you  long  with  this 
organism,  since  two  years  ago  I  presented  a  paper  upon  this 
subject  before  this  Association,  and  because  since  that  time 
numerous  other  observers  have  noted  the  same  variations  in 
virulence  and  diversity  of  location  in  which  this  organism  may 
be  found.  I  would  simply  wish  to  reimpress  the  fact  that  it  is, 
in  all  probability,  identical  with  the  bacillus  pyogenes  foetidus 
of  Passet  and  with  the  septic  bacillus  from  the  urine,  of  Clado. 
It  figures  not  alone  as  the  active  agent  in  most  cases  of  appen- 
dicitis with  pus  formation,  but  as  a  frequent  cause  bf  septic  peri- 
tonitis not  connected  with  the  appendix ;  in  abscesses  in  and 
about  the  liver  and  biliary  tracts,  even   in  abscesses  at  much 
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more  remote  points — as,  for  instance,  in  the  brain  ;  and  quite 
recently  it  has  been  noted  in  the  pus  discharged  from  the  urethra 
in  a  case  of  gonorrhoea.  Whether  here  it  played  the  etiologi- 
cal role  one  cannot  say ;  but  this  is  rather  doubtful,  since  it  is 
known  to  be  met  with  in  the  bladder,  prostate,  etc. 

The  niicrococais  tetragemis,  sometimes  known  as  the  in.  t.  septi- 
cus,  which  is  frequently,  if  not  invariably,  found  in  the  human 
saliva,"  is  known  to  be  an  occasional  pyogenic  agent,  and 
belongs,  I  take  it,  to  the  class  of  obligate  rather  than  of  facul- 
tative organisms,  since  if  it  produce  any  disturbance  at  all  it  is 
usually  in  this  direction.  Abscesses  produced  by  it  have  a 
peculiar  widespread  area  of  induration,  and  pursue  a  course  so 
slow  as  to  be  very  suggestive.  Some  years  ago  I  reported  to 
this  Association  a  peculiar  submaxillary  abscess  of  this  kind, 
and  since  then  have  seen  similar  reports  from  the  experience  of 
others. 

The  bacilbis  pyocyaneiLs  seems  to  be  an  obligate  pyogenic 
organism,  suppuration  caused  by  it  pursuing  almost  always  a 
slow  and  discouraging  clinical  course.  It  is  an  organism  appar- 
ently quite  tenacious  of  life.  My  experience  in  this  regard  is 
perhaps  peculiar,  but  may  be  suggestive.  I  remember  three 
patients  confined  successively  in  one  bed  in  one  of  my  hospital 
wards,  who  each  pursued  a  tedious  suppurative  course,  blue  pus 
being  the  characteristic  in  each  instance,  there  being  no  other 
similar  case  in  the  ward  during  all  this  time.  Whether  this 
was  pure  coincidence,  that  three  patients  with  chronic  suppura- 
tive lesions  and  with  this  peculiar  organism  involved,  should 
follow  each  other  in  one  bed,  or  whether  some  germ  of  the  dis- 
ease lingered  in  spite  of  all  our  precautions,  I  do  not  know. 
The  bedding,  of  course,  was  so  frequently  changed  as  to  be 
beyond  suspicion,  and  the  iron  beds  themselves  were  as  carefully 
cleansed  as  could  be  without  burning  or  firing  them. 

The  Facultative  Pyogenic  Bacteria.  Study  now  the  organ- 
isms— or  at  least  some  of  them — which  have  occasional  pyo- 
genic properties.  And,  by  the  way,  whether  these  latter  be  due 
to  special  activity  in  the  organisms  or  favoring  conditions  in 
the  tissues  is  not  yet  settled,  there  being  here  a  most  interesting 
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field  for  research.  Probably  first  upon  this  list  we  shall  place 
the  bacilbis  tuberculosis  of  Koch.  Although  it  is  well  understood 
that  most  breaking-down  gummata  and  tubercular  lesions  sup- 
purate only  when  we  have  a  secondary  or  a  mixed  infection,  it, 
nevertheless,  is,  I  think,  indisputable  that  the  tubercle  bacillus 
may  act  alone  as  a  pyogenic  organism,  displaying  such  proper- 
ties best,  perhaps,  in  the  case  of  cranial  or  spinal  meningitis. 
Here  are  the  locations  in  which  it  is  most  protected  from  exter- 
nal infection,  whereas  in  the  pleura,  peritoneum,  kidneys,  etc., 
it  is  difficult  to  exclude  the  possibility  of  mixed  infection. 

Next  to  these  comes  the  tetanus  bacillus,  its  pyogenic  proper- 
ties being,  however,  very  slight,  while  its  toxic  abilities  are  very 
great.  Nevertheless,  it  seems  probable  that  even  without  mixed 
infection  we  may  have  a  ^zw  drops  of  pus  around  an  inoculation 
of  tetanus  bacilli. 

The  bacillus  mallei^  or  microbe  of  glanders,  should  probably 
be  ranged  in  the  same  category  with  the  foregoing — most  cases 
of  suppurating  infectious  granulomata  due  to  glanders  being, 
however,  examples  of  mixed  infection.  The  typhoid  bacillus 
has  not  yet  been  shown  to  be  identical  with  the  colon  bacillus, 
and  is  capable,  when  inoculated,  of  producing  suppuration  in 
animals.  Moreover,  it  is  known  in  rare  instances  to  have  the 
same  effect  in  man. 

The  pneumo-bacillus  of  Friedlander  produces  both  sepsis  and 
suppuration  in  some  of  the  lower  animals,  and  is  known  to  pro- 
duce suppurative  bronchial  pneumonia  and  purulent  pleurisy  in 
man.  Moreover,  I  have  myself  once  found  it  in  a  case  of  abscess 
of  the  shoulder-joint  consecutive  to  pneumonia. 

There  may  also  be  mentioned  the  pseudo-tubercle  bacillus  of 
Malassez  and  Vignal.  This  when  injected  into  some  animals 
produces  peritonitis  and  a  pseudo-miliary  tuberculosis.  Other 
organisms  might  also  be  mentioned  here,  like  the  proteus  vul- 
garis;  and  perhaps  in  rare  instances  the  bacillus  of  diphtheria 
might  deserve  mention  here,  although  suppuration  is  not  its 
usual  mode  of  action. 

It  is  not  my  purpose  to  catalogue  here  every  organism  which 
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has  ever  been  found  in  an  abscess.  To  do  this  would  impose 
an  almost  endless  task.  Those  which  I  have  mentioned  above, 
however,  have  been  met  with  sufficiently  often  to  justify  their 
position  in  the  above  list. 

What  shall  be  said  of  i\\Q  gonococcus  ?  Authorities  differ  upon 
this  organism.  Some  claim  that  by  itself  alone  it  is  never  pyo- 
genic; others  that  it  deserves  to  be  considered  as  belonging  in 
the  above  category.  My  own  mind  is  not  yet  clear  in  the  mat- 
ter, since  I  have  never  experimented  with  this  organism  in  pure 
culture.  I  do  know,  however,  that  I  have  never  found  the 
organism  alone  in  cases  of  post-gonorrhoeal  suppuration,  and 
have  been  led  to  consider  such  as  either  instances  of  mixed 
infection  or  of  primary  infection,  not  due  to  the  gonococcus,  but 
coincident  with  its  existence  elsewhere. 

Of  non-bacterial  organisms,  of  which  we  have  so  far  made  no 
mention,  there  are  yet  a  few  which  call  for  it.  Among  the  pro- 
tozoa, for  instance,  figure  the  amoebcB,  which  produce  dysentery 
and  pseudo  or  spurious  abscesses  in  the  liver.  I  say  "pseudo" 
or  "spurious,"  because  the  pus,  if  such  we  may  call  it,  from 
these  sources  does  not  seem  to  be  infectious  when  it  escapes 
into  the  peritoneal  cavity  or  elsewhere.  Here,  too,  must  also 
be  mentioned  the  various  vegetable  organisms  which  are  not 
bacteria — such,  for  instance,  as  the  actinomycis,  the  aspergilhts 
fiunigatus,  the  leptothrix  of  the  human  mouth,  and  various 
other  organisms  which  it  is  scarcely  necessary  to  catalogue 
here. 

It  is  worth  while  just  here  to  recall  for  a  moment  what  widely 
variable  action  the  same  organisms  may  have  in  different 
animals.  For  instance,  the  microbe  of  chicken  cholera  pro- 
duces among  fowl  a  bloody  diarrhcjea,  which  is  rapidly  fatal, 
while  injected  underneath  the  skin  of  some  young  quadrupeds 
it  produces  only  a  quantity  of  pus,  in  which  the  organism  lives 
almost  indefinitely  and  preserves  its  virulence.  Again,  the 
glanders  bacillus,  which  produces  such  well-known  symptoms 
in  the  horse,  in  the  guinea-pig  produces  only  an  ordinary  phleg- 
mon. 
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Herewith  I  close  a  paper  too  long  for  comfortable  hearing, 
yet  altogether  too  short  for  even  scant  justice  to  the  subject. 
I  beg  you  to  regard  it,  however,  as  a  plea  for  more  exact  teach- 
ing concerning  matters  at  one  time  sadly  confused,  now  much 
less  so,  about  which  students  urgently  need  to  be  set  right  at 
the  very  outset  of  their  studies.  It  is  never  a  mistake  to  be 
accurate ;  in  surgery  it  is  often  fatal  not  to  be. 
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DISCUSSION. 

Dr.  William  S.  Halsted,  of  Baltimore. 

I  am  not  prepared  at  present  to  entertain  the  notion  that  it  might 
be  practicable  to  reserve  the  term  inflammation  for  lesions  or  symptoms 
caused  by  micro-organisms,  unless  it  was  impossible  to  simulate  what 
we  should  decide  to  call  inflammation  by  any  means  except  infection. 
For  it  is  not  always  possible  to  say  positively,  from  naked-eye  observa- 
tion, whether  inflammation  exists  or  not.  Shall  we  withhold  tenta- 
tively the  term  inflammation  until  the  results  of  the  bacteriological 
examination,  however  prolonged,  are  made  known  ?  And  shall  we 
accept  a  negative  result  as  proof  that  micro-organisms  have  not  been 
or  are  not  present?  On  the  other  hand,  we  may  have  an  infection 
without  the  slightest  outward  manifestation  of  it. 

For  example,  a  recent  case  of  my  own.  A  cyst  of  the  tongue, 
caused  by  staphylococcus  aureus,  without  a  sign  of  inflammation. 
The  cyst  formed  slowly,  without  pain  and  without  infiltration  or  red- 
ness of  the  surrounding  tissues.  It  was  perfectly  circumscribed,  as 
large  as  a  hickory-nut,  and  contained  a  perfectly  clear,  slightly  viscid 
fluid.     Pure  cultures  of  staphylococcus  aureus  were  obtained. 

The  gonococcus  is  another  micro-organism  which  at  times  is  a 
malignant  pyogenic  organism,  although,  as  a  rule,  it  does  not  produce 
in  the  tissues  disturbance  enough  to  be  recognized  as  inflammation. 
We  have  found  it  quite  recently  in  pure  culture  in  pyarthrosis  of  the 
knee.  Dr.  Welch  has  recently  found  it  to  be  the  only  organism  in  a 
case  of  multiple  abscesses  of  the  viscera  and  virulent  ulcerative  endo- 
carditis. One  or  two  similar  cases  of  endocarditis  caused  by  the 
gonococcus  have  already  been  reported. 

Dr.  Park  believes  that  the  so-called  pyogenic  membrane  is  a  pro- 
tection to  the  tissues  against  the  invasion  of  pus,  and  proposes  that  it 
be  called  a  pyophylactic  membrane.  Pyogenic  he  considers  a  mis- 
nomer. I  agree  with  him  that  it  might  be  well  to  drop  the  adjective 
pyogenic,  but  I  should  hesitate  to  recommend  pyophylactic  in  its 
place.  I  did  not  suppose  that  the  so-called  pyogenic  membrane,  its 
name  notwithstanding,  was  still  believed  to  have  such  a  particular 
function.  We  regard  this  membrane  merely  as  the  expression  or 
result  of  Nature's  eff'ort  to  repair  a  lesion,  subcutaneous  or  otherwise. 
The  thick  pleura,  the  masses  of  new  connective  tissue  in  tuberculous 
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knee-joints,  the  thick  hydrocele  sac  should  not  be  called  pyophylactic. 
The  object  of  the  thick  hydrocele  sac  is  not  to  protect  the  tissues 
against  the  invasion  of  pus. 

Whatever  the  stimulus  to  the  production  of  granulation  tissue,  these 
thick  membranes  are  its  products.  They  may  be  regarded  as  organized 
exudates  in  the  sense  of  an  organized  blood-clot  or  organized  thrombus. 
Konig  has  shown  that  the  fibrous  tissue  in  tuberculous  joints  is  produced 
by  the  organization  of  the  fibrinous  exudate. 

Archepyon  is  hardly  a  suitable  term  for  the  contents  of  the  usual 
old  "  cold  abscess."  The  contents  of  these  tuberculous  abscesses  is 
not,  and  never  was,  pus. 

Dr.  Park  has  omitted  one  micro-organism  which  is  of  great  surgical 
importance.  It  is  the  bacillus  aerogenes  capsulatus  (Welch).  Welch 
and  Nuttall  described  this  anaerobic  bacillus,  in  1892,  as  the  cause  of 
rapid  formation  of  gas  in  the  bloodvessels  and  tissues  after  death.  It 
is  a  capsulated  thick  bacillus,  from  3  to  6  ,«  long.  Does  not  form 
spores.  It  produces  gas  more  rapidly  after  than  before  death.  If  the 
inoculated  animal  is  killed  soon  after  the  injection,  the  bacillus 
develops  rapidly  and  with  the  production  of  a  large  amount  of  gas 
throughout  the  body.  The  gas  formation  in  the  liver  has  riveted  the 
attention  of  one  German  observer,  who  calls  the  infection  shaumleber 
(foam-liver).  Fraenkel's  gasphlegmonen  were  undoubtedly  caused  by 
this  bacillus.     Bacillus  phlegmones  emphysematosge  he  calls  it. 

We  have  had  considerable  experience  with  this  bacillus  at  the 
Johns  Hopkins  Hospital,  thanks  to  Dr.  Welch's  prompt  recognition 
of  it.  A  few  weeks  ago  we  found  it  in  the  living  subject,  in  a  bullet 
wound  of  the  knee-joint,  infected  twenty-four  hours  before  admission 
to  the  hospital. 

Dr.  Blood  good,  the  house  surgeon,  promptly  and  cleverly  recog- 
nized "  air  "  in  the  joint.  We  operated  at  once  and  found  gas  in  the 
joint,  and,  to  ^■.  slight  extent,  in  the  surrounding  tissues.  The  bullet 
was  found  in  the  head  of  the  tibia,  about  3  cm.  from  its  joint  surface. 
The  bacillus  aerogenes  capsulatus,  the  staphylococcus  pyogenes  aureus, 
and  a  streptococcus  were  cultivated  from  the  joint  contents.  All  these 
were  present  in  great  abundance.  The  joint  was  opened  freely  on 
both  sides.  An  Esmarch  rubber  bandage  was  applied  about  1 2  cm. 
above  the  joint  to  enable  us  to  irrigate  the  joint  without  fear  of 
absorption.  The  joint  was  irrigated  and  deluged  with  many  gallons 
of  a  solution  of  corrosive  sublimate,  i   to  1000.     The  patient,  a  boy 
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about  twelve  years  old,  was  very  comfortable  for  two  days.  He  then 
developed  a  temperature  of  about  39.5°  C.  and  became  restless,  but 
did  not  complain  of  pain.  The  wound  was  promptly  dressed  and 
looked  so  perfectly  well  that  it  was  not  opened.  The  next  day,  the 
temperature  continuing  and  increasing  a  little,  the  wound  was  torn 
open  and  a  most  unusual  picture  was  presented,  but  one  which  I 
think  that  I  have  seen  more  than  once  years  ago. 

To  one  who  had  seen  Dr.  Welch's  pigeons  and  rabbits  and  Fraenkel's 
drawings  the  lesions  were  unmistakable.  The  muscles  about  the  joint 
seemed  in  places  to  have  melted  into  a  thick  puree-like  paste,  with 
peculiar  purple-brown  and  Burgundy-slate  colors.  There  was  no  dis- 
tinct evidence  of  gas  formation.  There  was  no  pus.  The  aponeuroses 
and  the  connective  tissue  between  muscles  were  tinged  a  yellow-green. 
I  feared  from  the  very  rapid  and  extensive  lesions  that  even  a  high 
amputation  would  not  save  the  boy's  life.  I  had  read  of  the  almost 
uniformly  fatal  cases  of  Schede,  Sick,  and  others,  collected  by 
Fraenkel,  and  knew  that  an  attempt  to  save  the  limb  meant  almost 
certain  death ;  so  I  amputated  a  little  above  the  middle  of  the  thigh, 
left  the  wound  wide  open,  and  put  the  patient  into  the  hot-water  bath. 
He  was  kept  in  this  bath  until  he  was  thoroughly  convalescent. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

I  have  noted  very  nearly  the  same  points  for  reference  that  Dr. 
Halsted  has  suggested.  The  question  which  he  refers  to  is  the  one 
that  interested  me  most,  concerning  inflammation.  Who  shall  say 
whether  or  not  micro-organisms  are  present  ?  I  think  it  is  absolutely 
impossible  to  know,  from  the  outside,  whether  they  are  present;  pre- 
sumptively they  are.  It  is  possible  that  there  may  be  infection  fol- 
lowing an  injury  of  the  knee,  but  not  enough  to  overcome  the 
resistance  of  the  tissues,  and  after  a  time  the  redness  goes  away  and 
the  joint  is  restored.  Now,  who  shall  say  whether  or  not  this  is  a 
bacterial  infection  ?  probably  yes.  We  certainly  cannot  say  from  the 
outside.  Again,  I  understood  the  DDCtor  to  say  that  the  product  from 
a  granulatino;  wound  contained  organisms;  of  course,  this  is  so.  I 
recognize  that  there  may  be  needed  a  new  nomenclature,  but  I  do  not 
quite  see  that  the  one  proposed  is  all  that  is  required. 

Dr.  John  Parmenter,  of  Buffalo. 

I  think  we  must  all  agre?  with  Dr.  Park  as  to  the  necessity  for  the 
changes  he  suggests,  and  with  his  method  of  effecting  these  changes. 
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Whether  or  not  all  inflammatory  conditions,  even  though  due  to 
micro-organisms,  necessarily  terminate  in  pus  formation  may  perhaps 
be  doubted.  I  have  certainly  seen  a  few  instances  in  which  an  in- 
fection about  the  hand  has  been  succeeded  by  a  swelling  in  the  region 
of  the  cubital  glands  which  had  every  characteristic  of  an  abscess, 
even  including  indistinct  fluctuation,  and  yet  complete  subsidence 
has  occurred  without  any  evident  formation  of  pus.  It  would  seem  as 
though  in  such  cases  the  inflammatory  action  stopped  short  of  pus 
production,  and  yet  here,  if  anywhere,  micro-organisms  were  the  cause 
of  the  inflammation.  At  the  same  time,  I  cannot  but  think  that  the 
restriction  of  the  term  inflammation,  as  Dr.  Park  has  suggested,  would 
be  of  great  clinical  value,  and  afford  us  a  means  of  differentiation  that 
would  be  far-reaching  from  the  therapeutic  point  of  view. 

In  the  matter  of  the  lining  of  an  abscess  cavity,  I  think  the  term 
pyophylactic  a  most  appropriate  one,  just  because  it  so  well  designates 
the  function  of  this  membrane.  My  own  feeling  about  the  disposition 
of  it  in  the  treatment  of  cold  abscesses  is  either  to  remove  it  in  toio  or 
to  leave  it  severely  alone.  Inasmuch  as  the  former  procedure  is  only 
exceptionally  possible,  the  latter  is  the  safer  and  more  logical  method 
of  treatment.  I  regard  it  as  highly  dangerous  to  remove  only  a  por- 
tion of  the  wall  of  a  tubercular  abscess,  thus  exposing  fresh  tissue  to 
infection  which  may  remain  local,  but  very  often  becomes  general. 

I  think  Dr.  Park's  paper  is  to  be  highly  commended  as  an  able  and 
earnest  effort  to  break  away  from  tradition  and  inaccuracy,  and  will 
help  us  very  much  in  our  endeavor  to  call  things  by  their  right  names. 

Dr.  Roswell  Park  :  In  my  paper  I  have  simply  expressed  views 
long  entertained  on  this  matter.  So  far  as  the  knee  is  concerned,  I 
do  not  think  it  is  always  possible  to  tell  beforehand  what  sort  of  a 
condition  you  have  in  the  joint ;  but  it  is  a  very  good  idea  to  wait, 
and  you  can  then  tell.  If  organisms  have  infected  we  shall  soon  be 
made  aware  of  the  fact  by  the  formation  of  pus,  and  if  this  does  not 
occur  it  is  safe  to  assume  that  we  have  no  infection.  So  far  as  the 
pyophylactic  membrane  is  concerned,  it  has  been  and  always  is  a 
protective  membrane,  as  the  name  implies.  I  think  no  one  will  claim 
that  it  has  ever  really  produced  pus.  I  wished  to  give  it  a  name  that 
would  be  more  accurately  descriptive,  and  I  have  not  heard  of  another 
word  that  would  do  as  well  as  the  one  I  suggest. 
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Pneumogastric  Nerve. 

That  Galen  was  acquainted  with  cases  of  injury  to  one  or 
both  the  recurrent  nerves  after  excision  of  goitrous  tumors  and 
the  consequent  aphonia  may  be  evidenced  by  the  following 
quotation  : 

"  Quum  ergo  ex  cervice  quidam  strumas  in  profundo  sitas 
excideret  ac  deinceps,  ne  secaret  aliquod  vas,  membranas  non 
specillo  caederet  sed  unguibus  evelleret,  imprudens  ob  ignoran- 
tiam  simul  recurrentes  nervos  distraxit;  atque  hoc  facto  puerulum 
liberavit  ab  strumis,  sed  mutum  reddidit.  Quidam  alius  in  alio 
puero  sectionem  faciens  ipsum  similiter  semi-mutum  reddidit 
laeso  videlicet  dumtaxat  nervo."  {Opera  omnia,  ed.  Kiihn, 
Lipsiae,  1824,  T.  viii.,  De  locis  affectis,  Cap.  vi.  p.  55.) 

During  the  present  century,  vague  references  have  been  made 
by  a  number  of  writers  to  cases  under  consideration — as,  for 
instance,  by  Swan  {Treatise  on  Diseases  and  Injuries  of  Nerves, 
London,  1834,  p.  170),  where,  as  the  result  of  some  disease  of 
the  pneumogastric  trunk,  there  were  during  the  life  of  the 
patient  dyspnoea,  purring  respiration,  and  polyphagia.  In  this 
case  upon  autopsy  both  vagi,  particularly  the  left,  were  found 
to  be  affected.  In  another  case,  reported  by  Bignardi  {Revue 
Med.,  183 1,  T.  ii.),  where  polyphagia  was  the  most  striking 
feature,  the  vagus  was  found  to  be  involved  in  a  number  of 
small  neuromata,  or  at  least  tumors  which  at  the  time  went  by 
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that  name.  It  is,  of  course,  evident  that  the  symptoms  due  to 
pneumogastric  lesion  must  vary  largely,  according  to  the  exact 
height  of  the  same — that  is,  according  to  whether  the  main 
trunk  or  only  some  of  its  branches  are  involved.  Wounds  of 
the  pneumogastric  from  stabs  and  bullets  appear  to  have  been 
very  rare,  which  Stromeyer  (-Mz,r/;«^«,  second  edition,  p.  ii6) 
ascribes  to  the  protection  of  the  nerve  sheath  and  mobility  of 
the  same.  It  is  interesting  that  Fearn  has  reported  a  case 
where,  as  the  result  of  a  stab-wound  by  a  knife,  the  vagus  and 
the  carotid  were  both  injured.  The  patient  lived  eleven  weeks, 
during  which  he  suffered  from  dyspnoea  and  dysphagia  with 
frequent  vomiting.  {Provincial  Med.  and  Surg.  Journ.,  Nov.  7, 
1848.)  Stromeyer  saw  one  case  of  crushing  of  the  left  nerve, 
where  the  gunshot  canal  passed  completely  through  the  neck 
back  of  the  carotids.  In  this  case,  from  the  instant  of  injury 
respiratory  sounds  were  lacking  in  the  left  lung,  and  did  not 
recur.  Upon  autopsy  it  was  found  that  the  nerve  had  been 
pressed  back  against  the  vertebral  column,  and  its  sheath  con- 
tained a  milk-like  fluid. 

(Query:  Could  the  thoracic  duct  have  been  injured?) 
Blanke  {Dissertation,  Gottingen,  1871)  observed  a  gunshot 
wound  of  the  vagus  during  the  Franco-Prussian  war,  as  the 
result  of  which,  apparently,  pneumonia  carried  off  the  patient. 
T)tvavaQ  {Allegemeine  Chir.  der  Kriegszvimden,  1861,  B.  xi.  p.  83) 
has  reported  three  cases  of  injury  to  the  vagus.  The  first  was 
observed  in  Milan,  and  presented  at  first  slow,  deep,  snoring 
respiration  with  laryngismus  and  alteration  of  the  voice,  and 
reduced  respiratory  murmur  on  the  injured  side ;  later,  severe 
asthma  and  collapse  with  frequent  pulse.  Similar  symptoms 
were  present  in  both  of  the  other  instances.  Two  of  these 
patients  recovered,  the  third  dying  during  the  second  week. 
In  this  latter  case,  autopsy  revealed  a  purulent  infiltration  of 
the  vessels  and  nerves  on  the  injured  side  and  a  hypostatic 
pneumonia. 

In  a  thesis  published  by  Deibel,  in  1881  {Ueber  die  Traumat- 
ische  Vagus  Paralyse,  Miinchen),  he  has  collected  seventeen  cases 
by  various  reporters  of  injuries  to  the  vagus  during  operation. 
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In  the  Dent.  Zeitschrift,  f.  Chir.,  1893,  B.  xxxvi.,  Widmer  has 
summarized  these  and  added  two  more,  both  occurring  in  the 
practice  of  Kappeler,  in  Miinsterling. 

It  is  certainly  worthy  of  note  that  in  most  of  the  reported 
cases  there  were  no  symptoms  directly  attaching  to  the  division 
of  the  vagus.  Reports  of  disturbance,  either  of  respiration  or 
circulation,  are  relatively  very  infrequent.  Considering  now 
the  particular  influence  of  this  nerve  upon  the  various  organs 
which  it  supplies,  we  may  profitably  study  for  a  iew  moments 
the  main  results  of  its  division. 

So  far  as  the  larynx  is  concerned,  it,  of  course,  will  make  a 
difference  whether  the  trunk  be  divided  above  the  separation  of 
the  superior  laryngeal  nerve  or  below  ;  again,  whether  the 
recurrent  nerve  be  divided.  The  majority  of  reported  cases 
seem  to  concern  those  in  which,  with  the  tumor  situated  on  the 
side  of  the  neck,  the  main  trunk  could  be  divided  below  the 
separation  of  at  least  the  superior  laryngeal.  This  superior 
laryngeal  is  given  off  at  the  lower  end  of  the  gangliform 
plexus,  about  a  quarter  of  an  inch  beneath  the  jugular  foramen, 
and,  leaving  the  main  trunk,  passes  between  the  internal  carotid 
and  the  pharynx  to  the  larynx,  and  is  so  far  separated  from  the 
vagus  itself,  that  even  in  extensive  extirpations  it  is  seldom 
injured.  It  is  to  be  regretted  that  in  most  of  the  reported  cases 
accurate  laryngoscopic  examinations,  as  well  as  accurate  data 
concerning  the  condition  of  the  voice,  are  lacking  ;  and  there 
are  not  statistics  enough  on  which  to  base  any  very  accurate 
statements.  So  far  as  I  know,  not  one  of  these  cases  really  lost 
the  voice,  and  some  of  them  were  scarcely  more  than  tempo- 
rarily hoarse. 

As  more  than  one  neurologist  and  physiologist  has  remarked, 
there  is  reason  to  wish  for  an  entire  and  painstaking  review  of 
the  subject  of  the  innervation  of  the  oro-pharyngeal  and  laryn- 
geal muscles,  since  the  nerve  supply  to  the  epiglottis  does  not 
seem  yet  to  be  definitely  settled.  Leaving  this  question,  how- 
ever, to  the  anatomist,  it  is  of  surgical  interest  to  know  that  in 
scarcely  any  of  the  reported  cases  has  there  been  such  disturb- 
ance of  deglutition  as  to  make  it  appear  that  the  muscles  of  the 
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epiglottis  have  been  paralyzed.  All  of  which,  then,  would  look 
as  though  its  muscles  were  supplied  from  the  superior  laryn- 
geal source.  It  was  said  that  in  one  of  Kappeler's  cases  for  a 
short  time  after  the  operation  there  seemed  to  be  a  spasmodic 
contracture  of  the  epiglottic  muscles,  which,  however,  passed 
away. 

R.  Wagner  made  a  number  of  experiments  upon  animals  to 
elucidate  the  functions  of  the  laryngeal  nerves.  He  divided  the 
recurrent,  for  instance,  and  found  in  every  instance  a  median 
position  of  the  vocal  cord  on  that  side.  After  double  division 
the  cords  assumed  the  median  position  for  a  few  days,  after 
which  they  took  the  cadaveric  position,  assuming  it  more  slowly 
in  older  animals  than  in  the  young.  (Virchow's  ^nr/^.,  vol.  cxx. 
p.  457;  vol.  cxxiv.  p.  217.) 

The  effects  upon  the  lungs  of  pneumogastric  division  were 
studied  at  a  time  much  prior  to  that  when  its  laryngeal  effects 
began  to  be  observed.  Valsalva  {Epis.  Anat.,  vol.  xiii.  c.  30) 
was  the  first  who  described  the  effect  upon  the  lung  of  double 
division,  although  concerning  the  reasons  for  the  same  he  was 
entirely  in  the  dark.  Since  Valsalva,  Morgagni,  Longet,  and 
others  have  concerned  themselves  with  the  same  problems,  until 
finally,  Traube  {Beit.  z.  Path  und.  Phys.,  Berlin,  1871,  B.  i.) 
showed  that  along  with  paralysis  of  the  adductors  of  the  cords 
there  was  also  paralysis  of  the  oesophagus,  with  entrance  of 
material  which  should  pass  down  the  oesophagus,  and  conse- 
quent pneumonia  of  a  peculiar  type.  It  has  also  been  shown 
that  the  consequent  lesions  in  the  lung  are  very  uncertain,  and 
seem  to  be  due  in  large  measure  to  accident,  not  being  constant 
results  of  double  vagotomy.  Frey  came  to  these  conclusions  : 
First,  that  the  majority  of  cases  survived  operation ;  second, 
that  a  certain  proportion  died  after  an  indefinite  time ;  and, 
third,  that  the  cause  of  death  was  obscure,  but  that  it  certainly 
was  not  necessarily  due  to  lesions  of  the  lungs  nor  to  disturb- 
ances of  nutrition.  Some  of  these  animals  became  emaciated, 
while  their  hair  became  coarse  and  fell  out.  In  connection 
with  these  experimental  results,  the  consequence  of  unilateral 
division  of  the  vagus  in  man  is  not  without  interest.     In  Bill- 
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roth's  first  case  there  were  found  in  the  lungs  numerous  circum- 
scribed foci  of  red  hepatization,  which  led  Billroth  to  make  this 
remark:  "  It  is  certainly  of  interest  that  the  majority  of  these 
cases  in  mankind  terminate  fatally,  although  in  dogs  and  animals 
it  seems  to  have  but  little  effect."  Three  years  later,  however,  Bill- 
roth had  another  case  of  sarcoma  extirpated  from  the  neck,  with 
necessary  resection  of  the  vagus,  which  terminated  successfully. 
Inasmuch,  however,  as  in  his  first  case  it  was  necessary  to  make 
temporary  resection  of  the  lower  jaw,  and  to  remove  a  portion 
of  the  pharynx  as  well  as  the  velum  palati,  as  the  result  of  which 
considerable  blood  ran  into  the  lungs,  it  is  perhaps  easier  to 
ascribe  death  to  the  combination  of  circumstances  than  to  the 
mere  division  of  the  nerve.  In  Sawostitzky's  case  the  patient 
manifested  a  double  pneumonia,  which  is  not  sufficiently  ex- 
plained by  anything  contained  in  the  case  report  at  hand.  In 
Labat's  first  case,  also,  we  are  told  that  there  was  considerable 
inflammation  of  the  lung,  although  in  the  case  report  itself  there 
is  nothing  to  indicate  upon  what  ground  this  was  diagnosed — 
in  fact,  all  details  are  lacking.  In  Roux's  fatal  case,  where  the 
patient  died  on  the  sixth  day  of  meningo-encephalitis,  the  lung 
complication  does  not  seem  to  have  appeared  at  first,  and  con- 
sequently was  not  primary.  From  a  study  of  case  reports,  then, 
as  well  as  from  comparison  of  experimental  results,  it  would 
seem  of  great  importance  to  emphasize  the  fact  that,  although 
broncho-pneumonia  frequently  results  from  bilateral  division  of 
the  vagus,  it  is  not  necessarily  due  entirely  to  such  nerve  lesion, 
since  in  the  lung  corresponding  to  the  injured  nerve  we  find, 
not  those  conditions  that  we  are  often  taught  to  expect,  namely, 
serous  effusion,  etc.,  but  evidences  of  normal  blood  pressure, 
and  no  tedema.  In  none  of  the  other  cases  on  record,  aside 
from  those  above  mentioned,  is  there  significant  proof  of  real 
paralysis  of  vasomotors,  nor  of  those  vasomotor  fibres  which 
the  pneumogastric  is  supposed  to  contain. 

In  a  few  only  of  the  published  cases  has  there  been  any  im- 
mediate disturbance  noted  as  following  the  nerve  division,  and 
most  of  those  which  were  described  could  be  explained  upon 
some  other  cause,  either  from  pressure  of  the  tumor  or  some 
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accident  during  operation.  This  is  proven,  for  instance,  by  one 
of  the  cases  in  which  the  pleural  cavity  was  opened,  by  which 
respiration  was  materially  disturbed.  All  this  disturbance,  how- 
ever, subsided  immediately  after  tracheotomy — all  of  which  can 
be  explained  without  reference  to  the  vagus. 

Cases  of  unilateral  division  of  the  phrenic,  or  of  injury  to  the 
course  of  the  phrenic — as,  for  example,  in  fractures  of  the  cer- 
vical vertebrae — indicate  that  paralysis  of  the  diaphragm,  or  at 
least  of  one-half  of  it,  puts  the  patient  in  immediate  danger  of  life, 
and  also  compels  the  other  accessory  inspiratory  muscles  to  do 
an  enormous  amount  of  compensatory  work.  In  Kocher's  sec- 
ond case  there  occurred,  on  the  second  day  after  the  operation, 
without  recognizable  disturbance  in  the  lungs,  a  severe  dyspnoea, 
which  was  ascribed  to  a  serious  secondary  hemorrhage.  A 
curious  phenomenon  was  noted  in  Roux's  case:  Whenever  the 
fingers  were  pressed  deeply  into  the  wound  violent  coughing 
ensued,  which  would  make  it  appear  that  some  sensory  nerves 
or  unduly  sensitive  nerve-fibres  had  been  exposed.  Comparing 
the  information  that  may  be  gathered  from  all  sources,  surgical 
and  experimental,  we  may  say  that,  with  the  exception  of  more 
or  less  vocal  paralysis  or  hoarseness,  there  is  no  definite  dis- 
turbance of  the  respiratory  apparatus  which  can  be  ascribed 
with  any  certainty  to  injury  to  the  pneumogastric,  nor  which 
we  have  any  definite  reason  to  fear. 

Concerning  the  influence  of  the  vagus  upon  the  rhythmical 
contractions  of  the  heart,  it  would  appear,  from  the  studies  of 
Schiff  and  Moleschott,  that  there  run  within  this  nerve  certain 
fibres  having  an  inhibitory  influence  upon  the  cardiac  ganglia. 
Eichhorst  {Die  Troph.  Beziehungen  der  Nervi  Vagi  zum  Herz, 
Berlin,  1879)  ^^^^  shown  by  numerous  experiments  upon  birds 
that  after  double  division  of  the  vagus  an  acute  fatty  degenera- 
tion of  the  heart  is  the  result,  which  is  directly  due  to  the  paral- 
ysis of  certain  trophic  fibres  contained  within  its  trunk.  In  the 
smaller  quadrupeds  the  condition  is  similar  but  less  marked. 
Consequently,  he  concluded  that  animals  died  after  double  vag- 
otomy because  of  consecutive  heart  changes.  It  is  of  greater 
importance  to  remember  that  Eichhorst  also  found  the  same 
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thing  to  occur  after  unilateral  division,  as  well  as  that  he  cor- 
roborated Arloing  and  Tripier  in  holding  that  the  right  vagus 
had  more  to  do  with  the  innervation  of  the  heart  than  the  left. 
This  may  have  been  the  condition  of  the  heart  in  Sawostitzky's 
case,  although  he  was  inclined  to  ascribe  it  to  other  causes. 
Studying  case  histories,  however,  we  come  to  the  conclusion 
again  that  the  equality  and  frequency  of  the  pulse  is  practically 
uninfluenced  by  pneumogastric  division,  and  that  no  really  seri- 
ous disturbance  has  ever  been  really  due  to  such  accident. 

The  influence  of  the  vagus  upon  the  digestive,  apparatus  is 
interesting  in  a  physiological  sense ;  but  that  which  more  par- 
ticularly interests  us  as  surgeons  is  the  possible  interference 
with  the  act  of  swallowing,  since  the  recurrent  nerve  sends 
motor  fibres  to  the  oesophagus  and  to  the  inferior  constrictor  of 
the  pharynx.  Studying  the  case  histories,  however,  we  again 
find  that  notable  disturbances  of  deglutition  have  been  extremely 
rare,  and  that  division  of  the  nerve  has  apparently  exerted  no 
lasting  influence  upon,  nor  disturbance  of,  this  important  func- 
tion. One  of  Kappeler's  cases  complained  during  the  first  two 
days  of  pain  upon  swallowing ;  but  this  was  probably  in  no 
sense  connected  with  the  vagotomy,  since  almost  any  patient 
who  has  sustained  a  severe  operation  upon  the  neck  will  make 
the  same  complaint.  Finall}'',  the  influence  of  this  nerve  divi- 
sion upon  the  general  economy  may  be  briefly  studied.  Frey 
and  others  have  stated  that  certain  animals — rabbits,  for  in- 
stance— died  after  unilateral  vagotomy  without  the  occurrence 
of  definite  lesions  in  any  single  organ.  How  much  this  may 
have  to  do  with  surgery  is  an  open  question. 

Schou  {Oni  Behandlingen  af  de  Traum.  Vaguslcesionen  nied. 
Permanent  Tamponade  af  Track.,  Nord.  med.  Arch.,  1886,  B.  xviii. 
No.  5)  has  advised  that  when  one  discovers  that  he  has  injured 
the  vagus  or  recurrent  nerve  he  should  make  immediate  trach- 
eotomy, and  then  should  tampon  the  trachea  above  the  opening, 
in  order  that  he  may  with  certainty  prevent  the  aspiration  pneu- 
monia, to  which,  rather  than  to  division  of  the  nerve,  death  may 
be  due.  The  aspiration  of  irritating  material  from  the  mouth 
or  pharynx  is  more  likely  to  occur  in  patients  who  are  semi- 
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conscious  or  who  are  in  collapse  than  in  those  who  are  quite  in 
possession  of  their  usual  senses.  While  this  difference  is  worth 
remembering,  it  certainly  is  not  necessary  to  always  carry  it 
out,  since  there  is  perhaps  as  much  danger  of  septic  disturbance 
from  the  tracheal  wound  itself  as  from  the  pharynx  above. 
Widmer  {loc.  cit.)  has  also  raised  the  question  whether  when  we 
have  to  deal  with  extensive  and  malignant  tumors  of  the  neck, 
especially  with  those  which  are  producing  pressure  symptoms, 
it  would  not  be  wise  to  substitute  simple  tracheotomy  for  more 
radical  and  severe  measures.  To  be  sure,  to  do  this  will  be  to 
acknowledge  the  helplessness  of  the  surgeon,  but  will  probably 
tend  to  the  prolongation  of  the  life  of  patients.  Thus,  Braun 
has  reported  seventeen  tracheotomies  in  malignant  strumas. 
But,  unfortunately  for  Widmer's  suggestion,  even  in  these  cases 
dyspnoea  was  not  necessarily  relieved,  and  only  one  of  these 
patients  lived  so  long  as  twelve  days ;  and  in  this  instance 
dyspncea  was  extreme,  and  death  occurred  from  suffocation. 

It  has  been  stated  by  Flint  that  after  section  of  the  pneumo- 
gastric  digitalis  has  been  found  to  have  no  effect  upon  the 
heart's  action,  while  H.  C.  Wood  has  observed  that  under  like 
conditions  cathartics  would  not  produce  purgation.  These 
statements  have  been  made  the  subject  of  experiment  by  C.  S. 
Jones  [Medical  Press  of  Western  New  York,  1888,  vol.  iii.  p. 
184)  and  have  been  in  the  main  corroborated  by  him.  It  was 
also  stated  by  Flint  that  after  section  of  both  pneumogastrics 
death  always  resulted  in  from  one  to  six  days  unless  the  cut 
ends  reunited.  The  experiments  of  Jones  and  of  numerous 
other  observers  have  disproved  this  statement.  Furthermore, 
he  has  shown  that  after  the  lapse  of  a  number  of  days  the  sus- 
pended normal  functions  were  gradually  restored,  and  that  diges- 
tion of  food,  nevertheless,  occurred,  while  heart-beats  have  been 
known  to  come  down  from  210  to  120. 

I  am  indebted  to  my  friend,  Prof.  Pohlman,  for  the  statement 
that  after  division  of  the  pneumogastric  in  dogs  he  has  found 
round  ulcers  in  the  stomach  with  such  regularity  that  he  now 
expects  them  as  the  usual  effect  of  such  nerve  section.  I  am 
not  aware  that  anything  of  this  kind  has  been  noted  clinically, 
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and  do  not  know  exactly  how  to  explain  it,  save  possibly  upon 
the  hypothesis  that  the  pneumogastric  has  more  to  do  with  the 
trophic  changes  of  the  stomach  in  the  dog  than  in  the  human 
being. 

Guttman  {Virchow's  Arch.,  vol.  Ixxix.  p.  5  i  et  seq.)  has  par- 
ticularly called  attention  to  the  frequency  with  which  large 
tumors  of  the  cervical  lymphatics,  the  thyroid,  the  peribron- 
chial lymphatics,  aneurisms,  etc.,  may  produce  a  compression 
paralysis  of  the  pneumogastric  by  pressure  either  in  the  neck 
or  within  the  thorax.  This  paralysis  is  very  rarely  bilateral, 
and  when  it  is  so,  involves  usually  only  the  inferior  laryngeal 
nerves.  Longet  collected  {Anat.  et  PJiys.  du  Syst.  Nerv.^  vol.  ii. 
1849)  a  considerable  number  of  cases  of  this  general  character 
from  literature,  and  these  cases  were  added  to  by  Montault, 
Hankel,  Ley,  Kyll,  and  others.  In  a  case  reported  by  Gaubric 
and  referred  to  by  Longet,  both  inferior  laryngeal  nerves  were 
included  within  a  tumor  springing  from  the  thyroid.  Thereby 
a  peculiar  character  was  given  to  the  respiration.  Such  inci- 
dents have  become  more  and  more  frequent,  as  men  have 
learned  better  to  watch  for  them  or  to  appreciate  them. 
Within  my  own  experience  I  have  repeatedly  seen  patients 
suffering,  and  eventually  dying,  from  complications  evidently 
connected  with  implication  of  some  portion  of  the  pneumogas- 
tric in  primary  or  recurring  malignant  tumors.  A  number  of 
times  I  have  seen  evidences,  apparently  unmistakable,  of  pres- 
sure by  infected  bronchial  lymph  nodes,  which  are  the  more 
painful  to  observe  because  of  the  utter  helplessness  of  the  con- 
dition. Heine  reported  {^Midler's  Arch.  f.  Phys.,  1 841,  p.  236)  a 
most  typical  instance  demonstrating  the  inhibitory  action  of  the 
pneumogastric.  His  patient  suffered  from  paroxysms  of  inde- 
scribable anxiety  and  apprehension,  much  like  those  produced 
in  angina  pectoris,  in  which  the  heart  pulsations  would  drop  to 
one-fourth  or  one-sixth  of  their  regular  number  to  resume  the 
usual  pulse-rate  on  the  expiration  of  the  attack.  Rokitansky 
made  the  section  and  found  the  right  phrenic  nerve  and  cardiac 
branches,  as  well  as  the  ascending  cardiac  branches  of  the  left 
pneumogastric,  involved  in  a  small  tumor.     Blandin  is  stated 
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by  Longet  to  have  had  to  do  with  an  analogous  case  in  several 
respects,  in  which  the  vagus  was  found  to  be  the  site  of  a  very 
small  tumor,  arising  from  its  own  tissue,  apparently  primary  in 
the  neurilemma,  and  leading  to  atrophy  of  the  trunk  below. 

Two  or  three  other  conditions  have  been  noted  by  Guttman 
( Virchozv's  Arch.,  vol.  Ixix.  p.  64),  which  perhaps  are  worth  a 
reference  here.  For  instance,  Bignardi  found  on  the  post- 
mortem examination  of  a  woman  who  had  died  of  some  lung 
disturbance,  and  whose  last  weeks  of  life  where  characterized 
by  a  most  ravenous  appetite,  that  both  pneumogastrics  were 
involved  in  a  number  of  small  reddish  neuromata,  which  were 
about  the  size  of  the  ganglia  on  the  posterior  roots  of  the  spinal 
cord. 

Swan,  in  his  Treatise  on  'Diseases  and  Injuries  of  Nerves  (Lon- 
don, 1834,  p.  170),  reported  also  the  case  of  a  patient  who,  in 
spite  of  apparent  healthy  condition  of  the  lungs,  suffered  in- 
tensely from  dyspnoea,  and  who  had  also  a  ravenous  appetite, 
which  he  was  apparently  never  able  to  completely  satisfy. 
When  he  vomited,  it  was  found  that  the  stomach  would  reject 
food  apparently  unchanged,  although  it  might  have  remained 
there  several  hours.  In  his  case  both  pneumogastrics  were 
found  atrophied,  especially  the  left  one. 

Furthermore,  Longet  refers  to  an  observation  of  Johnson's, 
who  has  reported  a  case  of  softening  of  the  medulla  and  com- 
pression of  the  nucleus  of  origin  of  the  left  vagus  by  an  aneu- 
rismal  dilatation  of  the  left  vertebral  artery.  In  this  instance 
the  patient  lost  all  sense  of  hunger  and  thirst,  from  which  con- 
tradictory instances  above  noted  it  would  appear  impossible  to 
draw  exact  conclusions  as  to  the  precise  influence  of  the  vagus 
upon  the  sensations  of  hunger,  thirst,  and  repletion. 

In  certain  text-books  and  treatises  I  have  found  certain  para- 
graphs bearing  on  this  subject  which  are  perhaps  worthy  of 
reproduction,  although  they  are  not  given  in  any  particular 
order,  nor  do  they  have  particular  bearing  on  any  one  case. 
They  are  quoted  here  because  I  have  been  anxious  to  get 
together  an  epitome  of  all  the  literature  on  the  subject. 

Chelius  {System  of  Surgery,   translated  by  South,  vol.  i.  p. 
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480)  quotes  a  case  reported  by  Hennen  of  an  officer  who  was 
wounded  in  the  neck,  about  an  inch  above  the  origin  of  the 
sterno-cleido-mastoideus,  the  ball  passing  into  the  thorax  and 
leaving  no  trace  of  its  route.  He  lost  an  enormous  quantity  of 
blood,  his  left  arm  hung  nearly  lifeless,  pulse  120,  and  the  fol- 
lowing day  he  spit  up  frothy  blood  copiously  and  had  severe 
and  almost  constant  retching,  with  spasm  of  the  throat  and 
hiccough.  On  the  third  day  the  dyspnoea  was  almost  suffo- 
cating, and  nerve  symptoms  were  also  serious.  On  the  fourth 
day  his  voice  was  lost  until  the  sixth.  On  the  thirtieth  day, 
after  severe  spasmodic  bilious  vomiting,  speech  was  again  tem- 
porarily affected.  Some  six  weeks  later  he  went  home,  where 
he  continued  to  improve.  This  may  have  been  an  injury  to  the 
pneumogastric  or  some  of  its  branch'es. 

Chelius  has  also  noted  the  fact  that  injuries  of  the  pneumo- 
gastric cause  loss  of  voice,  spasmodic  symptoms,  and  some- 
times death.  Injury  of  the  recurrent  nerve  also  causes  loss  of 
voice,  which  may  occur  subsequently.  He  states  that  injury 
of  the  laryngeal  nerve  is  fatal  from  arrest  of  breathing,  and  that 
this  is  the  particular  branch  whose  section  so  quickly  produces 
death  in  animals.  (See  Pye :  Aufsiitze  iind  Beobachtimgen  aiis 
der gerichtlichen  Arzneiwissenschaft,  Saml.  vii.  p.  185.) 

Luecke  (Geschwiilste,  Pitha,  und  Billroth  :  HandbucJi,  p.  36) 
has  alluded  to  the  fact  that  certain  fibres  of  the  large  nerves 
may  be  involved  in  the  tumor  without  compromising  the  activity 
of  the  entire  nerve.  The  fact,  also,  of  the  slow  growth  of  the 
tumor  seems  to  have  an  impoi^tant  influence,  since  the  nerve 
apparently  becomes  accustomed  to  this  encroachment  upon  its 
integrity. 

Billroth,  writing  in  vol.  ii.  of  the  Arch.  f.  klin.  Chir.  (p.  655), 
made  this  statement:  "All  cases  of  unilateral  division  of  the 
vagus  in  the  human  being  appear  to  have  terminated  fatally, 
although  these  operations  in  dogs  and  larger  animals  have 
produced  but  little  disturbance  and  are  never  fatal." 

From  Deibel's  Thesis  {loc.  cit.) :  Deibel  calls  attention  to  the 
property  possessed  by  nerves  and  vessels  of  resisting  the  en- 
croachments of  tumors,  just  as  Langenbeck  had  much  earlier 
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pointed  out  in  his  well-known  "  Beitragen  z.  Chir.  Path,  der 
Venen  "  {Arch.  f.  klin.  Chir.,  vol.  i.  p.  62).  This  is  fortunate, 
since  the  vagus  and  phrenic  nerves  remain  apparently  uncom- 
promised  by  a  degree  of  pressure  which  a  priori  it  would 
hardly  seem  as  if  they  could  resist.  They  permit,  moreover, 
considerable  displacement  without  interference  of  function. 
(Billroth  has  shown  {Chir.  Klin.,  Wien,  1870,  p.  76,  Hals.)  that 
of  all  the  important  structures  in  the  neck  the  jugular  vein  is 
most  easily  displaced,  and  is  usually  found  at  the  greatest  dis- 
tance removed  from  its  proper  position  ;  also,  that  its  wall  is 
more  often  found  adherent  to  the  tumor  surface  than  is  that  of 
the  artery  or  the  substance  of  the  nerve.) 

Fischer  {Deut.  Chir.,  Lieferung  34,  Kranheiten  des  Raises) 
says :  "  Isolated  injuries  of  the  cervical  nerves  one  would  hold 
for  scarcely  possible  were  it  not  for  the  character  and  compo- 
sition of  certain  gunshot  wounds  of  the  neck.  Altogether  they 
are  not  frequent,  and  their  symptoms  are  never  so  clearly  de- 
veloped that  a  precise  diagnosis  can  be  made.  Death  is  not 
the  inevitable  result.  Balls  have  wounded  the  pneumogastric 
more  than  once.  Stromeyer  has  reported  a  case  where  the 
nerve-trunk  behind  the  carotid  was  injured  by  a  ball  which 
crushed  a  cervical  vertebra,  while  the  right  nerve  was  only 
slightly  involved,  in  consequence  of  which  respiratory  murmur 
was  lacking  on  the  left  side.  In  three  instances  the  injury  has 
been  suspected  because  of  slow,  deep  snoring,  difficult  respira- 
tion, laryngismus,  hoarse  voice  or  loss  of  voice,  lessened  respi- 
ratory murmur,  dyspnoea,  and  fainting  attacks.  In  two  of  these 
instances  the  patients  recovered,  while  one  died  in  the  second 
week  of  pneumonia  and  purulent  infiltration.  These  are  re- 
ported by  Demme.  Schueller  holds  that  by  pressure  upon  the 
nerve-trunk  of  the  cicatricial  tissue  filling  such  a  gunshot  canal 
a  slowing  of  the  heart's  action  may  be  produced.  Fearn  has 
seen  difficulty  in  swallowing  and  fainting  attacks,  followed  by 
death  in  three  weeks,  as  the  result  of  a  division  of  the  pneumo- 
gastric and  the  carotid,  while  at  the  end  of  the  upper  extremity 
of  the  nerve,  which  was  divided,  was  found  a  neuroma." 

Gross  {System  of  Surgery,    1872,   vol.  W.    5th  ed.,  p.   423): 
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"The  division  of  the  phrenic  nerves  is  nearly  instantaneously- 
mortal,  and  the  same  is  true  of  division  of  the  pneumogastric 
nerves,  although  this  has  occasionally  been  denied.  If  only 
one  of  the  pneumogastric  nerves  is  left  the  patient  may  survive, 
.  .  .  .  or  he  may  perish  from  the  effects  of  congestion  and 
inflammation  of  the  lungs." 

International  Encyclopcedia  of  Surgery  {yo\.  ii.  p.  183,  article  on 
"  Gunshot  Wounds,"  by  Conner):  "To  injury  of  the  pneumo- 
gastric was  attributed  by  Larrey  the  intense  thirst  which  is  at 
times  experienced  by  the  subjects  of  cesopliageal  wounds. 

"  Occasionally  several  of  the  important  nerves  are  simulta- 
neously injured,  as  the  case  reported  by  Stromeyer,  in  which 
the  phrenic,  pnemogastric,  middle  ganglion  of  the  sympathetic, 
and  the  descendens  noni  were  wounded,  together  with  the 
larynx  and  pharynx." 

According  to  Dupuy,  animals  may  live  for  some  time  after 
division  of  both  pneumogastrics,  providing  the  trachea  be 
opened  below  the  larynx;  while  if  the  opening  be  not  made,  the 
animal  dies  on  account  of  paralysis  of  the  muscles  controlling 
the  glottis.  {Jour,  de  Med.,  par  Le  Roux,  etc.,  vol.  xxxvii.  p. 
351  ;  Meckel :  Handbiich  der  gerichtlichen  Med.,  Halle,  1821,  p. 
172.) 

The  Phrenic  Nerve. 

The  phrenic  has  already  been  incidentally  mentioned  in  sev- 
eral of  the  cases  above  epitomized  and  in  some  of  the  general 
statements  already  made  in  this  paper,  consequently  it  calls 
for  but  little  further  and  separate  mention. 

Fischer  [loc.  cit.,  p.  123)  states  that:  "When  this  nerve  was 
included  in  the  ligature  of  the  subclavian  outside  of  the  scalenus 
there  set  in  immediately  after  the  operation  a  continuous  violent 
cough,  which  lasted  until  the  patient's  death,  on  the  fifteenth  day. 
The  nerve  itself  was  found  uninjured,  but  its  neurilemma  was 
markedly  inflamed  or  congested.  This  was  the  condition  under 
observation  in  a  case  reported  by  Bransby  Cooper,  where  the 
mistake  was  made  of  including  the  nerve  within  the  ligature." 
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Agnew  (vol.  i.  p.  321)  states  that  he  has  in  his  possession  a 
preparation  in  which  the  entire  phrenic  nerve  passes  over  the 
third  part  of  the  subclavian  artery,  so  that  it  might  be  damaged 
at  a  point  where  it  would  scarcely  be  looked  for.  The  details 
in  Bransby  Cooper's  case  are  not  explicit  enough  to  show 
whether  this  anomally  obtained  in  that  instance. 

Erichsen  (eighth  edition,  1884.  vol.  i.  p.  785)  says:  "The 
division,  however,  of  the  respiratory  nerves  on  one  side  only 
.  .  would,  in  all  probability,  be  fatal  in  man  by  inter- 
fering with  the  proper  performance  of  the  respiratory  act.  In 
a  case  with  which  I  am  acquainted  where  the  phrenic  nerve 
was  divided  during  ligation  of  the  subclavian  artery  death  re- 
sulted in  a  few  days  from  congestion  of  the  lungs." 

Demme  has  observed  three  cases  of  injury  to  these  nerves- 
It  is  stated  that  two  recovered,  while  the  third  died  of  pneu- 
monia. 

Riedel  {Berl.  klin.  Wocli.,  1883,  p.  543)  has  published  a  case 
of  resection  of  the  left  nerve  during  extirpation  of  a  tumor.  No 
symptoms  were  discoverable  at  the  time.  Patient  died  on  the 
fourteenth  day,  and  on  autopsy  purulent  bronchitis  on  this  side 
was  noted, 

Hutin  wounded  the  phrenic  in  making  ligature  of  the  sub- 
clavian artery.  (Quoted  by  Lafoure  in  Diet.  Encyl.  de  Sci.  Med., 
third  series,  vol.  x.  p.  707,  article  "  Sous  Claviere.") 

Hueter-Lossen  {Chirurgie,  vol.  ii.)  say  that  paralysis  of  one 
half  of  the  diaphragm  puts  life  in  immediate  danger.-  This  is 
evident  not  only  from  observation  of  injuries  to  the  phrenic 
itself,  which  are  rare,  but  from  injuries  to  the  roots  of  the  nerves 
in  the  spinal  cord,  which  determine  practically  always  a  fatal 
termination.  These  latter  may  be  produced  by  injuries  from 
the  fourth  cervical  vertebra  down,  or  by  degenerative  processes 
spreading  from  below  upward.  They  are  always  indicated  by 
paralysis  of  this  principal  muscle  of  respiration,  the  accessory 
muscles  having  been  already  more  or  less  paralyzed,  probably 
completely.  Diaphragmatic  paralysis  is  always  easy  to  deter- 
mine, since  by  it  alone  is  inspiration  performed  under  ordinary 
circumstances. 
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Finally,  the  suggestion  made  by  Wyeth  in  his  text-book 
(1887,  p.  444),  that  when  the  pneumogastric,  hypoglossal,  or 
other  important  nerves  have  been  divided  the  ends  should  be 
brought  together  by  a  delicate  silk  suture,  may  possibly  be  put 
into  practice  with  the  same  success  attending  nerve  suture  in 
other  trunks.  The  suggestion  at  least  is  a  valuable  one,  and  is 
given  here  for  what  it  may  be  worth.     { Vide  Table  II.,  Case  47.) 

The  following  quotations  may  also  be  introduced  here,  hav- 
ing more  or  less  relevancy  to  matters  already  spoken  of: 

International  Encyclopcedia  of  Surgery,  vol.  v.  p.  107 ;  Article 
by  Nancrede  :  "Aphonia,  dysphagia,  dyspnoea,  with  contraction 
of  the  muscles  accessory  to  respiration,  and  more  or  less  paral- 
ysis of  the  pharynx,  oesophagus,  and  stomach  were  the  main 
symptoms  presented  by  a  patient  who  recovered  from  a  head 
wound  in  which  the  glossal,  pharyngeal,  pneumogastric,  hypo- 
glossal, spinal  accessory,  and  suboccipital  nerves  were  divided 
by  the  thrust  of  a  lance." 

Boinet  {Gaz.  des  Hopitaux,  No.  cii.  p.  415)  reported  that  he 
in  one  case  was  obliged  to  carefully  separate  the  vagus  from  the 
carotid  for  the  purpose  of  ligating  the  latter.  He  noted  that 
each  time  the  nerve  was  disturbed  vomiting  set  in,  without, 
however,  any  disturbance  in  respiration. 

Heath's  Dictionary  of  Practical  Surgery,  article  "  Gunshot- 
Wounds,"  sub-heading  "  Gunshot  Injury  of  Nerves,"  American 
edition,  1886,  p.  642  :  "  The  pneumogastric  has  been  sometimes 
divided  in  the  neck,  generally  with  an  immediately  fatal  result 
and  wounding  of  the  adjacent  vessels.  Otherwise  the  respira- 
tion becomes  slow  and  labored,  the  voice  is  lost,  the  pupil  on 
the  injured  side  contracted,  and  pueumonia  supervenes." 

Duplay  and  Reclus  {Traitc  de  CJiir.,  vol.  v.;  article  by  Wal- 
ther,  p.  675) :  "  Injury  to  the  pneumogastric  may  be  made 
more  probable  by  abnormal  situation  in  front  of  the  carotid, 
an  anomally  alluded  to  by  Le  Dentu  {Bull,  de  la  Soc.  de  Chir., 
May,  i860,  p.  280),  and  actually  encountered  by  Janelle  {Int. 
Encyc.  of  Surg.,  vol.  v.)  during  the  course  of  thyroidectomy. 
Walther    emphasizes    the    fact    that    sudden    disturbance    from 
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injury  or  division  of  the  nerve  is  less  likely  to  occur  if  it  has 
been  for  some  time  accustomed  to  pressure  by  tumor  or  by  some 
other  lesion." 

Finally,  the    following    arrangement    of  possible    results    of 
lesions  of  the  pneumogastric  may  be  reproduced   from   Gior- 
dano:  Pneumogastric  may  be  involved 
Primarily — 

Diphtheritic  neuritis. 

Mycotic  neuritis  (Kakke). 

Post-typhoid,  etc.,  neuritis. 

Toxic  paralysis  (as  after  use  of  iodine  for  goitre,  etc.). 

Tabetic  paralysis. 

Bulbar  hemorrhages,  tumors,  etc. 
Secondarily — 

Phlegmons  of  neck. 

Pericarditis. 

Periaortitis. 

Tumors — bones  of  base  of  skull,  etc. 

Tumors — side  of  neck. 

Tumors — thyroidal. 

Tumors — mediastinal,  lungs,  etc. 

Aneurisms,  aortic  and  innominate. 

Pleuritic  exudates — apicial. 

Pericardial  exudates. 

Peritracheal  lymphatic  tumors. 

Table  I. — Accidental  Injuries  to  the  Pneumogastric. 

1.  Fearn.     Stab-wound.     Carotid  divided  also.     Vomiting,  glottic  oedema,  aphonia. 
Death  eleventh  week.     (Provinc.  Med.  and  Surg.  Journ.,  September  8,  1847.) 

2.  Stromeyer.     Bullet-wound.     Right  vagus  blown  to  pieces.     Left  vagus  crushed. 
Death  after  third  week.     (Pitha- Billroth,  iii.  i.  4.) 

3.  Demme.     Bullet-wound.     Recovery. 

4.  Demme.     Bullet-wound.     Recovery. 

5.  Demme.     Bullet-wound.      Death  in  two  weeks.      Pneumonitis.     (Pitha-Billroth, 
loc.  cit.) 

6.  Verga.     Bullet-wound.    Death  in  three  weeks.    (Tamassia,  Delia  azione  del  Pneu- 
mogastrtco,  etc  ;   Riv.  Sperimentale  di  Freniatria  e  di  Med.  Legali,  3,  p.  229  et  seq.) 

7.  Hennen.     Bullet-wound.     Aphonia.     Result  not  given.     (Fischer,  Deutsche  Chir., 
lief.  34.  p.  17,  S.  125.) 

8.  Beck  and  Stromeyer.     Bullet-wound.     Injury  also  to  phrenic,  cervical  ganglion, 
and  hypoglossal.    Respiration  slow.   Death  fifth  day  from  laryngismus.    (Fischer,  p.  125.) 
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9.  Peyrot.     Bullet-wound.     No  details.     (Walther  in  Duplay  and  Reclus,  vol.  v.) 

10.  Montauld.  Trauma?  Fracture  of  left  cornu  of  hyoid  with  pressure  on  vagus. 
Dysphonia,  dysphagia,  dyspnoea.  Death  in  twenty-four  hours.  (Eulenberg,  Art. 
Erkrank.   d.  Nervus  Vagus,  Real  EncyclopcBdie,  Bd.  xx.) 

11.  Montauld.  Suicidal  cut-throat  attempt  in  woman  of  thirty-six  years.  Right 
pneumogastric  divided.  No  marked  symptoms;  no  post-mortem  appearances.  {Brit. 
Med.  Jourii.,  1856,  June  13.) 

12.  Bowlby.  Fracture  of  base  of  skull,  with  laceration  of  eighth  pair  on  left  side. 
Post-mortem  showed  this  condition,  and  that  left  lung  was  in  condition  of  solid  oedema 
and  airless.     (Loc.  cit.,  p.  115.) 

13.  Burggrave.  Patient  run  over  by  wagon.  Unusual  case,  traumatic  compression 
of  vagus  and  sympathetic.  Death  soon  after.  Autopsy  showed  an  extravasation  ot 
blood  completely  surrounding  these  two  nerves.     (  Union  Med.,  1852,  p.  531.) 

14.  Savory.  Case  of  abscess.  Large  portion  of  pneumogastric  nerve  also  destroyed 
in  its  course  through  the  cavity.  The  two  ends  of  nerve  were  found  free  in  upper  and 
lower  part,  a  portion  being  wanting.  No  very  obvious  effect  of  this  destruction.  Dur- 
ing last  two  or  three  days  of  life  pulse  very  rapid,  but  might  otherwise  be  well  explained. 
After  death  left  lung  presented  no  characteristics  that  could  be  especially  associated 
with  the  lesion  of  nerve.     (  Trans.  Royal  Med.  and  Ckir.  Soc,  vol.  xliv.  p.  28.) 

15.  Riegel.  Post-mortem  cf  man  of  fifty-three  years.  Chief  symptom  extreme 
rapidity  of  pulse,  164.  Left  vagus,  just  below  recurrent  branch,  imbedded  and  firmly 
incorporated  in  enlarged  bronchial  node.     {Berliner  khn.  Wochen.,  August  2,  1875.) 

Table  II. — Injuries  to  the  Pneumogastric  during  Operations 
UPON  the  Neck. 

1.  Labat.  Female  of  twenty-eight  years.  Extirpation  of  cervical  cancer.  Resection 
of  common  carotid,  right  internal  jugular  and  vagus.  Pulmonary  paralysis  on  left  side. 
Recovery.     (Tesi,  Broussais  Annales,  1834.) 

2.  Roux.  Male  of  forty- five  years.  Same  kind  of  case.  Died  on  seventh  day.  {Prov. 
Med.  and  Surg.  Journ.,  September  8,  1847.) 

3.  Roux.  Cancer  of  neck  Vagus  tied  with  carotid,  but  subsequently  liberated. 
Death  in  one-half  hour.     (Tamassia,  loc.  cit.) 

4.  Billroth.  Male  of  thirty-four  years.  Sarcoma  of  neck.  Common  carotid  tied 
and  vagus  resected.  Respiration  slackened  ;  dysphagia.  Death  in  three  days.  Pul- 
monary oedema,  etc.     {Arch./,  klin.  Ckir.,  vol.  ii.) 

5.  Billroth.  Male  of  thirty  years.  Lymphoma  of  neck.  Resection  of  vagus  and 
internal  jugular.     Paralysis  of  vocal  cord.     Recovery.     {Chir.  klin.,  Zurich,  1Z60,  7.) 

6.  McClellan.  Two  inches  of  the  vagus  exsected  from  enlarged  parotid  gland  below 
angle  of  jaw.  Apparently  not  much  inconvenience  to  respiratory  or  other  functions. 
Left  wound  open  several  days  to  let  other  surgeons  inspect,  on  account  of  being  an 
unprecedented  result.     (American  edition  Velpeau's  Operative  Surg.,  vol.  ii.  p.  427.) 

7.  Robert.  Male  patient.  Vagus  included  in  ligature  of  carotid.  Voice  instantly 
became  hoarse;  fainted.  Recovered  shortly.  Voice  not  regained  for  six  months. 
(Gaz.  des  Hopi.,  1853,  No.  cit.  p.  413.) 

8.  Chassaignac.  In  1849,  pneumogastric  included  in  ligature  of  common  carotid. 
Respiration  and  deglutition  not  disturbed,  but  voice  immediately  extinguished.  (Bowlby, 
Injuries  and  Diseases  of  the  Nerves.) 

9.  Esmarch.     Male  of  forty-five  years.     Sarcoma  of  parotid.     Common  carotid  and 
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internal  jugular  injured  with  the  vagus.     Death  in  six  weeks.     {Arch.  f.  klin.  Chir.,  vol. 
XX.  p.  611.) 

10.  Esmarch.  Male.  Recurring  cancer.  Resection  of  3  cm.  of  involved  vagus. 
Death  in  one  week.     Hemorrhage  and  recidive.     (Ibid.) 

11.  Sawostitzky.  Male  of  eleven  years.  Lymphosarcoma.  Resection  of  common 
carotid,  jugular,  and  vagus.     Death  in  ten  hours.     (Ceniralbl.f.  Chir.,  1880,  No.  10.) 

12.  Sawostitzky.     No  details.     Death.     [Ibid.) 

13.  Schonborn.  Female  of  twenty-three  years.  Alveolar  sarcoma.  Resection  of 
carotid  and  vagus.     Death  in  thirty-six  hours.     Deut.  Zeit.  f.  Chir.,  vol.  xiii.  p.  394.) 

1 4.  Liicke.  Female  of  thirty  years.  Cancer  of  neck.  Resection  of  jugular  and  12 
cm.  of  diseased  vagus.     Recovery.     {Centralbl.  f.  C/«>.,  1880,  No.  36.) 

15.  Czerny.  Male  of  forty-six  years.  Cancerous  goitre.  Resection  of  jugular  and 
3  cm.  of  vagus.     Recovery.     {Deut.  Zeit./.  Chir.,  vol.  xiv.  p.  143.) 

16.  Bardeleben.  Male  of  fifty-seven  years.  Cancer  of  the  neck.  Vagus  included  in 
ligation  of  carotid  and  jugular.     Death  in  two  hours.     (Deibel,  loc.  cit.) 

17.  Langenbeck.  Female  of  forty-nine  years.  Cancerous  goitre.  Ligature  of  carotid 
and  jugular.  Pleural  cavity  opened.  Vagus  resected.  Cyanosis,  dyspnoea,  and  pulmo- 
nary oedema.     Death  in  eight  hours.     (Deibel,  loc.  cit.) 

18.  Riedel.  Male  of  forty-nine  years.  Goitre.  Ligature  of  vessels.  Vagus  divided, 
Pulmonary  oedema  and  putrid  bronchitis.  Death  on  the  fourteenth  day.  (Berl.  klin. 
Wocken.,  1885,  No.  23,  p.  343.) 

19.  Robert.  No  details.  Vagus  included  in  ligature  of  carotid.  Sense  of  suffoca- 
tion.    Recovery,  with  aphonia.     (Tamassia,  loc.  cit.' 

20.  Boinet.  Injury  to  vagus  during  ligation  of  carotid.  Vomiting.  (Eulenberg. 
loc.  cit.) 

21.  Kappeler.     Resection  of  vagus.     Aphonia.     Recovery.     {To-massxa.,  loc.  cit.) 

22.  Mackenzie.     No  details.     Recovery.     (Tamassia,  loc.  cit.) 

23.  Jeannel.  Male.  Thyroidectomy.  No  details  Death.  [Internat.  Encyc.  of 
Surg.) 

24.  S.Cohen.  Division  of  vagus;  vocal  paralysis.  No  details.  Recovery.  (Renault 
in  Traite  de  Med.  de  Charcot  et  Bouchard,  vol.  iv.  p.  1.) 

25.  Verneuil.  Cancer  of  neck.  No  details.  Symptoms  rather  of  injury  to  sympa- 
thetic.    Result?     (Fischer, /of.  «V.) 

26.  Michaux.  Extirpation  of  lipoma.  While  tying  its  pedicle  vagus  was  caught  j 
respiration  ceased,  to  be  resumed  when  nerve  was  released.  Recovery.  (Konig  and 
Riedel,  Deutsche  Chir.,  lief.  36,  p.  109.) 

27.  Kohos.     Cancer.     Division  of  vagus.     Recovery.     (Eulenberg, /oc.  «V.) 

28.  Vogel.     Similar  case.     {Ibid.) 

29.  Guida.  Male  of  forty  years.  Sarcoma  of  neck.  Resection  of  carotid,  jugular, 
vagus,  and  hypoglossal.  No  violent  symptoms.  Recovery.  {RiformaMed.,i^g2,vo\. 
iv.  p.  466.) 

30.  Mugnaj.  Sarcoma  of  neck.  Disturbance  of  vagus  during  operation.  Pleural 
cavity  opened.     No  symptoms.     Recovery.     {Gaz.  degli  Ospitali,  1889,  No.  99.) 

31.  32.  Caselli.  Similar  cases,  but  speedy  death.  {Atti  del  jd  Cong,  delta  Soc.  Ital. 
di  Chirurg.) 

33.  Novaro.  Male  of  fifty-three  years.  Cancer  of  branchial  remains.  Vagus  exposed, 
and  disturbed  opposite  pulley  of  digastric.  Later,  pulmonary  oedema,  necessitating 
tracheotomy.     Death  the  third  day.     (Giordano,  loc.  cit.) 

34.  Novaro.  Male  of  fifty-six  years.  Sarcoma  of  accessory  thyroid.  Resection  of  10 
cm.  of  vagus.     No  serious  symptoms.     Recovery.     {Gxardano,  loc.  cit.) 
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35.  Marchand.  Angiosarcoma  of  carotid  gland.  Ligature  of  carotid  and  jugular. 
Death  from  broncho-pneumonia.  At  autopsy  found  vagus  and  sympathetic  had  been 
removed  with  tumor.     {Centralbl.  f.  allgem.  Path,  and  path.  Anat.,  1892,  p.  906.,  Ref.) 

36.  Tansini.  Female  of  twenty-four  years.  Tubercular  disease.  Resection  of  vagus. 
Jugular  tied.  No  serious  symptoms.  Recovery.  (Latis  and  Fogliani,  Rendiconto  CI. 
della  CI.  Chirurg.  di  Modena,  1892,  p.  41.) 

37.  Kappeler.  Male  of  sixty-three  years.  1878.  Cancer  of  neck.  Resection  of  5 
cm.  of  vagus.     Death  in  collapse  on  second  day.     (Giordano,  loc.  cit.,  p.  271.) 

38.  Kappeler.  Male  of  sixty  years.  1890.  Cancer  of  neck.  Low  resection  of  4  cm. 
of  vagus.     Death  from  hemorrhage  and  recurrence. 

39.  Kocher.     1883.     Cancer  in  neck.     Resection  of  5  cm.  of  vagus. 

40.  Kocher.  Cancerous  goitre,  with  paralysis  of  sympathetic  and  hypoglossal.  Re- 
section of  these  with  vagus.     Death  in  ten  hours. 

41.  Kocher.  Cancer  of  oesophagus  and  glands.  Resection  of  vagus,  sympathetic,  and 
part  of  cervical  plexus.     Death  on  fourth  day  from  hemorrhage. 

42.  Rivington.  Division  of  pneumogastric  during  ligation  of  internal  carotid.  No 
special  symptoms.  Death  from  cerebral  abscess.  At  autopsy  no  special  lesions  found. 
{Rep.  to  Roy.  Med.  and  Chir.  Soc,  1885) 

43.  Czerny.  Lymphosarcoma  of  left  tonsil  extending  into  the  pharynx  and  soft  palate. 
Operation  June,  1877.  Division  of  digastric,  stylohyoid,  styloglossus,  hypoglossal,  glosso- 
pharyngeal, and  lingual  nerves.     Recovery.     {Beit.  Z.  operativen  Chir.,  1878,  p.  65.) 

44.  Czerny.  Recurring  lymphosarcoma  in  cervical  lymphatics  after  extirpation  o' 
larynx  and  wearing  of  artificial  substitute.  First  operation  August,  1878  :  second  Octo- 
ber, 1879,  when  veins  were  extensively  divided  and  3  cm.  of  left  pneumogastric  excised. 
Also  excision  of  portion  of  hypoglossal  nerve.  No  disturbance  of  pulse  or  respiration. 
Death  a  month  later,  but  from  causes  connected  rather  with  the  malignant  disease  than 
from  the  operation.     {Berl.  kiln.   Woch.,  1882,  No.  26,  p.  27.) 

45.  Mynter.  Melanotic  sarcoma  of  left  side  of  neck,  involving  parotid  region  and 
superior  triangle  of  neck,  also  lateral  region  of  neck  down  to  clavicle.  Operation  May 
27,  1890.  Temporary  ligature  of  common  carotid,  facilitating  removal  of  tumor.  Finally 
necessary  to  exsect  a  portion  of  carotid,  internal  jugular,  and  pneumogastric,  which  were 
imbedded  in  the  mass  for  several  inches.  Wound  partally  sutured  and  packed.  Left 
facial  also  divided.     Death  June  13th  of  cerebral  anaemia.     (Personal  communication.) 

46.  Harrington.  Complete  excision  of  portion  of  right  nerve  during  operation  for 
removal  of  extensive  tumor  from  neck.     (Case  not  yet  reported.) 

47.  Bloodgood.  Divided  the  pneumogastric  by  accident  during  operation  on  the 
neck,  and,  although  there  was  no  disturbance  noted  at  the  time,  made  immediate  pri- 
mary suture  of  the  same.  Patient  recovered  without  perceptible  effect.  (Personal  com- 
muuication  from  Prof.  Halsted.) 

48.  49.  Fenger.  Two  cases  of  division  and  exsection  of  the  nerve  during  operations 
upon  the  neck.     Will  be  reported  in  detail  by  him.     Both  recovered. 

50.  Gross.  One  case,  recalled  by  Dr.  Connor,  in  which  the  nerve  was  divided  during 
operation.     (Personal  communication.) 

Scanning  the  cases  collected  in  Table  I.,  we  find  that  out  of 
15  instances  in  which  the  pneumogastric  was  accidentally  in- 
volved in  malignant  disease  or  merely  in  accidental  injuries,  ii 
died  and  2  recovered;  while  in  2  instances  the  result  has  not 
been  reported.    It  is,  of  course,  impossible  to  separate  the  causes 
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of  death  so  far  that  one  may  distinctly  state  whether  death  was 
due  to  lesion  of  the  nerve  trunk  itself  or  to  coincident  lesions 
of  other  important  structures.  The  fact,  however,  remains  that 
out  of  13  cases  whose  results  are  known,  11  died. 

Of  the  50  cases  included  under  Table  II.,  we  are  left  in  doubt 
in  2  instances  ;  while  of  the  remaining  48,  21  died  and  ij  recov- 
ered. All  of  which  constitutes  a  favorable  showing,  which,  to 
the  writer,  seems  a  sufficient  contradiction  for  statements  found 
in  the  older  works.  Here,  too,  in  the  fatal  cases  it  is  impossible 
to  say  that  in  any  instance  death  was  due  to  injury  to  the  nerve  ; 
and  there  have  been  included  under  the  deaths  several  cases 
where  the  fatal  issue  was  so  long  postponed  as  to  constitute 
valid  doubt.  Nevertheless,  the  preponderance  of  testimony  is 
in  favor  of  the  comparative  safety  of  attacking  this  nerve  when 
involved  in  disease,  and  when  too  much  other  disturbance  is  not 
necessitated  by  the  condition  which  has  caused  the  operative 
attack. 

The  following  list  of  references  is  given  in  addition  to  those 
already  mentioned  in  the  body  of  the  paper: 

Giordano  :  Contributo  alio  Studio  delle  Lesioni  Chirurgiche  del  Pneumogastrico.  La 
Clinica  Chirurgica,  1893,  No.  6,  vol.  i. 

Widmer :  Ueber  Einseitger  Durchschneidung  und  Resection  des  Mensch.  Vagus. 
Deut.  Zeit.  f.  Chir.,  1893,  Bd.  xxxvi.  Heft  3  and  4. 

Chir.  Med.  Gaz.,  March  20,  i88r,  p.  130. 

Schou,  J. :  Om  Behandlingen  af  de  Traumatiske  VaguslEesionen  und  Permanent  Tam- 
ponade af  Trachea.     Nord.  Med.  Ark.,  Stockholm,  1886,  No.  5,  pp.  1-8. 

Phillipeaux :  Compt.-Rend.  Soc.  de  Biol.,  1885. 

Barnard:  Accidental  Injuries  to  Nervous  System.  New  Eng.  Med.  Gaz.,  Boston, 
1888,  vol.  xxiii.  p.  397. 

Agnew:  Surgery  (vol.  i.  p.  319),  quotes  Dunham's  150  Cases  of  Neck  Wounds  with 
No  Injury  to  Nerves  in  Question. 

Ranney :  Complete  Anatomy  of  Nervous  System,  pp.  496-8.  Effects  of  Nerve 
Section. 

Cyclopagdia  of  Anatomy  and  Physiology,  vol.  iii.  p.  899.  Experimental  Sec- 
tion.    Old  Observations. 

Med.  and  Surg.  Hist,  of  Crimea,  p.  199.     382  Cases  of  Wounds  of  Neck. 

St.  Barth.  Hosp.  Reports,  vol.  xvi.  p.  100.     Abnormal  Distribution  of  Phrenic 

Nerve. 

Hofmokl:  Bericht  der  K.  K.  Krankenhaus.  Rudolph  Stiftung,  Wien.,  1889-90,  p. 
300.     Stichwunde  an  der  Linkenhalsseite,  Verletzung  der  drei  Hals  Nerven. 

Robert:  Lesion  del  Nervico  Frenico.  Rev.  de  Med.  y  Chir.  Pract.,  Madrid,  1887, 
vol.  XX.  p.  393. 


GUNSHOT  WOUND    OF   THE   HEART. 


By  CLAUDIUS  H.  MASTIN,  M.D. 

MOBILE,   ALA. 


Surgical  literature  is  not  meagre  in  details  relating  to  wounds 
of  the  heart,  and  although  much  has  been  written,  and  many 
interesting  cases  have  been  placed  upon  record  in  the  various 
journals,  as  well  as  in  the  standard  surgical  publications,  the  sub- 
ject is  one  of  especial  interest,  and  every  case  presenting  itself 
is  worthy  of  note.  No  apology,  therefore,  appears  necessary 
for  offering  to  the  Association  the  clinical  history  of  a  case  that 
came  under  my  observation  in  September,  1894,  and  which  has 
been  carefully  examined  and  watched  through  its  entire  course. 
I  am  indebted  to  Dr.  C.  H.  Mastin,  Jr.  for  accurate  notes  of  the 
case,  from  a  few  hours  after  the  reception  of  the  wound,  through 
convalescence,  up  to  the  date  of  discharge  from  observation. 

I  shall  not  weary  the  Association  with  an  extended  disserta- 
tion upon  wounds  of  the  heart,  nor  consume  the  time  of  its 
Fellows  by  skimming  over  a  sea  of  statistics  or  ballooning  amid 
clouds  of  doubt  and  speculation  to  establish  the  correctness  of 
my  diagnosis  in  this  case,  but  will  simply  lay  before  you  "  a 
plain  unvarnished  statement,"  and  leave  you  to  form  your  con- 
clusions. 

The  main  points  to  be  established  in  making  clear  a  diagnosis 
of  such  a  wound  are,  first,  accurate  visceral  localization,  and, 
secondly,  the  symptoms  that  follow  the  reception  of  the  injury. 
We  all  know  that — except  in  those  rare  cases  of  transposition 
of  the  heart  from  its  normal  position  in  the  left  thorax  to  the 
right  side  of  the  chest — the  heart  occupies  a  space  on  the  left 
side  of  the  thorax,  bounded  by  the  upper  border  of  the  left 
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third  rib,  and  that  a  line  drawn  across  the  sternum  from  the 
upper  portion  of  the  left  auricle,  when  filled,  will  pass  into  the 
second  left  intercostal  space;  that  the  left  boundary-line  of  the 
heart  is  a  curved  line  beginning  on  the  third  rib,  three  inches 
from  the  median  line  of  the  sternum,  curving  outward  and  going 
downward  until  the  fourth  rib  is  reached,  at  which  point  it  is 
just  four  inches  from  the  median  line  of  the  sternum  ;  the  line 
now  begins  to  curve  in  until  it  reaches  the  fifth  intercostal  space, 
where,  near  the  apex  of  the  heart,  it  is  just  three  and  one-half 
inches  from  the  midsternal  line.  The  whole  extent  of  the  right 
ventricle  is  presented  to  the  surface  on  the  left  side,  with  only 
the  thin  edges  of  the  lungs  intervening. 

When  a  person  is  in  the  erect  posture  the  heart  sinks  to  a 
level  somewhat  below  the  sternal  cartilage  of  the  seventh  rib, 
and  rests  upon  the  diaphragm,  to  which  it  is  bound  by  the 
fibrous  pericardium,  and,  although  it  rises  and  sinks  according 
to  the  motions  of  that  muscle  in  each  act  of  respiration,  it  is 
prevented  from  swaying  much  to  either  side,  whatever  be  the 
position  of  the  body — a  provision  of  Nature  to  prevent  any 
impediment  to  pulmonary  expansion.  Such  being  the  true 
anatomic  position  of  the  heart,  there  is  no  difificulty  whatever  in 
tracing  upon  the  surface  of  the  chest  an  accurate  cardiac  locali- 
zation. Hence,  if  there  be  two  points  selected,  one  anterior 
and  the  other  posterior,  and  the  two  points  be  within  the  area 
of  localization  indicating  the  position  of  the  heart,  then  if  a  line 
drawn  from  these  two  given  points  pass  through  the  assumed 
location  of  the  heart,  it  becomes  almost  positive  that  it  must 
pass  through  the  heart  itself. 

If,  then,  in  addition  to  the  anatomic  points  at  which  a  ball 
enters  and  makes  its  exit  from  the  chest,  we  mark  the  course  or 
direction  which  that  missile  has  taken,  the  symptoms  usual  in 
such  wounds  go  far  toward  strengthening  the  postulate  and 
warrant  the  diagnosis.  But  since  symptoms  of  heart-wounds, 
when  taken  alone,  are  often  so  obscure,  they  are  of  very  little 
diagnostic  value,  and  it  is  necessary  to  investigate  every  point 
bearing  upon  the  case.  The  usual  symptoms  are  such  as  indi- 
cate severe  shock,  whether  from  simple  nervous  depression  or 
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from  loss  of  blood,  which  is  often  exceedingly  profuse.  The 
patient  is  faint,  anxious,  and  deadly  pale ;  the  pulse  small, 
irregular,  and  very  rapid ;  the  surface  cold  and  clammy,  the 
pupils  dilated,  the  voice  feeble  and  indistinct,  and  respiration  is 
labored  and  interrupted  by  sighs.  The  pain  is  severe  all  over 
the  region  of  the  heart  and  the  sternum.  Auscultation  gives 
the  sound  usually  heard  in  an  aneurismal  varix,  and,  even 
though  the  exhaustion  consequent  upon  the  wound  is  very 
great,  cases  are  not  infrequent  in  which  the  patient  has  been 
able  to  run  or  walk  quite  a  distance  before  falling  and  expiring. 
Still,  these  combined  symptoms  are  not  wholly  pathognomonic 
of  heart-wounds,  because  they  may  be  due  to  chest-wounds  or 
injuries  of  large  vessels,  with  much  loss  of  blood.  Yet  when 
the  direction  of  a  wound  is  clearly  in  the  location  of  the  heart, 
and  we  find  that  it  has  penetrated  the  pleura,  either  from  before 
or  in  the  rear,  we  are  justified  in  concluding  that  the  heart  has 

Fig.  I. 


Posterior  view,  showing  wound  of  entrance. 

been  injured,  provided  the  train  of  symptoms  just  detailed  follow 
the  injury;  and  especially  is  this  a  diagnostic  point  if  the  wound 
has  penetrated  the  chest-wall  of  the  left  side,  between  the  fourth 
and  fifth  ribs,  and  about  two  inches  from  the  sternum. 

The   clinical   notes   of  the   case,   which    I   now   offer   to  the 
Association,  and  the  photographic  pictures  which   I  attach  to 
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the  same,  showing  a  front  and  rear  view  of  the  patient,  I  think 

fully  authorize  me  in  entitling  this  report  a  "  Gunshot-wound 

of  the  Heart." 

Fig.  2. 


Anterior  view,  showing  wound  of  exit. 


W.  Y.,  white,  aged  thirty-two  years,  of  good  physique,  born 
in  Mobile  County,  Ala.,  a  farmer  by  occupation,  and  residing 
sixteen  miles  from  the  city  of  Mobile,  was  shot  on  the  morning 
of  September  24,  1894,  from  an  ambush,  the  weapon  used  being 
a  38-calibre  Winchester  rifle,  and  the  distance,  as  afterward 
measured,  no  yards.  The  one  who  did  the  shooting  was  an 
expert  marksman,  and  placed  the  ball  in  the  rear  of  the  chest, 
on  the  left  side  just  below  and  to  the  outer  side  of  the  angle  of 
the  scapula,  at  which  point  it  entered  the  chest  between  the 
seventh  and  eighth  ribs,  passing  through  the  entire  chest  and 
emerging  from  the  intercostal  space  between  the  fourth  and 
fifth  ribs,  2^  inches  from  the  left  nipple.  The  exact  measure- 
ment of  this  man  shows  that  the  distance  from  the  midsternal 
line,  in  a  transverse  direction,  to  the  centre  of  the  left  nipple  is 
4^  inches.  A  line  drawn  from  the  wound  of  entrance  to  that 
of  exit  passes  directly  through  the  right  ventricle,  and  upon 
this  anatomic  location  it  is  not  possible  for  the  heart  to  have 
escaped  direct  penetration. 

Upon  the  reception  of  the  wound  the  man  did  not  fall,  but 
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walked  about  twenty  steps,  and  then,  feeling  very  weak  and 
profuse  hemorrhage  coming  from  the  front  wound,  he  sat  down. 
His  wagon  was  then  brought  up  and  he  was  taken  to  his  house, 
a  distance  of  about  a  fourth  of  a  mile.  He  coughed  only  once 
or  twice  and  spat  up  a  little  froth  tinged  with  blood,  but  there 
was  no  hemorrhage  from  his  mouth  or  the  wound  of  entrance. 
Pain  was  intense  all  over  the  anterior  portion  of  the  chest,  and 
collapse  was  complete.  The  shooting  occurred  about  eleven 
o'clock  in  the  forenoon,  and  soon  thereafter  the  man  was 
placed  in  a  spring  wagon  and  brought  to  the  city,  a  distance  of 
sixteen  miles,  over  a  very  rough  road  ;  owing  to  an  accident  on 
the  way  he  did  not  reach  the  city  until  about  seven  o'clock  in 
the  evening,  at  which  time  I  saw  him,  and  found  his  condition 
as  follows  :  There  was  little  or  no  reaction  ;  the  clothes  were 
saturated  with  blood  ;  shock  was  complete,  with  an  almost  im- 
perceptible pulse  of  136  beats  to  the  minute.  The  man  was  still 
suffering  great  pain,  but  it  was  not  so  violent  as  it  had  been ; 
the  skin  was  blanched  and  covered  with  a  cold  perspiration ; 
the  voice  was  almost  inaudible,  sighing,  and  restless.  He  was 
covered  up,  and  mustard-plasters,  with  artificial  heat,  were 
applied.  Morphine,  ^4^  grain,  with  atropine,  ^-^  grain,  were 
given  by  hypodermic  injection,  together  with  whiskey.  The 
pain  was  severe  during  the  night,  but  slight  reaction  took  place 
toward  morning. 

On  September  25th  there  was  less  pain,  a  slight  cough,  a 
pulse  of  116,  and  a  temperature  of  99"^.  Morphine  was  repeated 
and  hot  milk  given  as  nourishment.  In  the  evening  the  pulse 
was  116.  the  temperature  100°;  there  was  less  pain  but  more 
cough.  Morphine  was  ordered  as  before.  On  September  26th 
the  morning  pulse  was  92  and  the  temperature  101°.  The  man 
had  slept  about  two  hours  during  the  night,  suffered  less  pain, 
and  had  less  cough.  His  bowels  were  moved  by  Rochelle 
salts ;  the  morphine  was  discontinued,  and  he  was  put  upon  an 
exclusive  milk-diet.  In  the  evening  his  temperature  was  100.5°, 
the  pulse  1 14,  and  his  general  condition  about  as  in  the  morning. 
I  ordered  codeine  phosphate,  J^  grain,  to  be  repeated  during 
the  night  if  he  was  restless.     On  September  27th  the  morning 
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temperature  was  99.8°  and  the  pulse  96 ;  the  man  had  passed  a 
fairly  good  night,  but  cough  had  increased,  with  expectoration 
of  traces  of  blood  and  pus ;  his  respiration  was  28  per  minute. 
There  was  no  increase  of  pain,  but  there  was  much  tenderness 
over  the  region  of  heart.  Auscultation  had  given  no  positive 
signs,  as  the  heart-sounds  were  so  muffled  that  it  was  not  pos- 
sible to  gain  any  positive  assurance  from  them.  His  diet  was 
milk  and  broths  ;  his  bowels  acted  naturally,  and  he  enjoyed 
quiet  rest.  In  the  evening  the  temperature  was  101°,  the  pulse 
92,  the  respirations  32;  there  was  some  cough,  but  less  pus, 
and  only  a  streak  of  blood,  with  little  or  no  pain.  On  September 
28th  the  morning  temperature  was  100°,  the  pulse  96,  respira- 
tions 21  ;  the  man  had  slept  most  of  the  night,  had  less  pain 
and  less  cough,  with  little  or  no  blood  or  pus  in  the  sputum. 
His  diet  was  milk,  broth,  eggs,  toast.  In  the  evening  the  tem- 
perature was  100.5°,  the  pulse  92,  and  respirations  32;  cough 
was  less  and  there  was  very  little  pain.  The  man  was  doing 
well.  On  September  29th  the  temperature  was  99.8°,  the  pulse 
96,  and  respirations  21.  There  was  a  slight  discharge  from  the 
posterior  wound,  consisting  of  bloody  serum,  with  a  very  little 
pus.  The  anterior  wound  has  closed  by  blood-crust.  The 
entire  condition  was  favorable,  with  little  or  no  pain  or  cough. 
In  the  evening  the  temperature  was  100.5°,  the  pulse  104,  the 
respirations  24 ;  there  was  an  increase  of  cough,  with  a  little 
blood,  but  the  general  condition  was  as  good  as  it  had  been. 
On  September  30th  the  morning  temperature  was  99.8°,  the 
pulse  96,  the  respirations  24.  There  was  some  cough,  with 
traces  of  blood ;  the  man  had  slept  well  and  had  no  pain  save 
in  coughing.  In  the  evening  the  temperature  was  100.4°,  the 
pulse  96,  the  respirations  24;  and  the  condition  was  about  the 
same  as  in  the  forenoon.  October  ist  the  temperature  was 
99.5°,  the  pulse  100,  the  respirations  28,  and  the  general  con- 
dition was  better.  On  October  2d  the  morning  temperature  was 
99.5°,  the  pulse  88,  the  respirations  33.  There  had  been  some 
increase  of  cough,  and  a  little  pus  in  the  sputum;  but  there  was 
no  pain,  and  the  man  had  rested  quietly.  On  October  3d  the 
evening  temperature  was  100°,  the  pulse  96,  the  respirations  32, 
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with  very  little  cough.  On  October  4th  the  morning  tempera- 
ture was  99.3°,  the  pulse  92,  and  the  respirations  28.  with  less 
cough.  On  October  5th  the  evening  temperature  was  99.5°, 
the  pulse  92,  and  the  respirations  21.  On  October  6th  the 
evening  temperature  was  99°,  the  pulse  92,  the  respirations  24, 
and  there  was  no  cough  and  no  pain.  On  October  7th  the  noon 
temperature  was  99°,  the  pulse  92,  respirations  26;  there  was 
some  cough,  with  clear  blood  in  the  sputum,  but  no  pain.  On 
On  October  8th  the  temperature  was  99°,  the  pulse  90,  the 
respirations  24.  There  was  less  cough,  with  no  blood.  On 
October  9th  the  temperature  was  99.4°,  the  pulse  80,  respirations 
20,  and  no  cough.  The  wounds  had  closed,  the  man  was  sitting 
up,  and  his  general  condition  was  so  good  that  no  further  notes 
were  taken,  as  improvement  was  steady  and  unaltered  to 
October  15th,  when  he  was  discharged  from  all  observation,  and 
at  that  time  the  accompanying  photographs  were  taken. 

Such  is  the  outline  of  a  case  that  has  proved  of  great  interest 
to  me.  I  have  not  the  shadow  of  a  doubt  in  my  own  mind  that 
the  right  ventricle  was  traversed  by  the  ball ;  that  the  profuse 
hemorrhage  of  the  wound  of  exit  came  from  the  heart  itself — the 
intercostal  artery  not  being  injured — because  at  this  point  only 
a  very  thin  edge  of  lung  intervenes  between  the  right  ventricle 
and  the  chest-wall,  and  since  there  was  little  or  no  hemorrhage 
from  the  wound  of  entrance,  it  shows  that  the  lung  was  not 
giving  out  any  great  amount  of  blood ;  and,  again,  he  had 
little  or  no  hemorrhage  from  the  mouth  in  coughing. 

As  will  be  seen  from  the  clinicaL  notes,  there  was  absolutely 
little  or  no  treatment ;  the  case  was  simply  watched,  and  the 
indications  were  met  as  they  arose.  The  man  recovered  solely 
through  his  own  inherent  vitality. 


A  REPORT  OF  FOURTEEN  CASES  OF  DISLOCATION 
OF  THE  ULNAR  NERVE  AT  THE  ELBOW. 


BY    H.  R.  WHARTON,  M.D., 

PHILADELPHIA. 


The  following  case  of  dislocation  of  the  ulnar  nerve  at  the 
elbow  recently  came  under  my  observation,  and  I  have  thought 
it  of  sufficient  interest  to  bring  it  to  the  notice  of  the  members 
of  this  Association.  I  have  also  been  able  to  find  a  report  of 
thirteen  additional  cases  of  this  injury,  which  I  have  reported 
briefly : 

Case  I. — John  L.,  aged  fifteen  years,  in  March,  1894,  while 
playing  with  another  boy,  was  struck  upon  the  inner  aspect  of 
the  right  elbow  by  the  point  of  a  stick  of  wood,  about  an  inch 
in  diameter  and  eighteen  inches  in  length,  which  was  thrown  at 
him  with  some  force.  Upon  the  reception  of  the  blow  he  felt 
a  sharp  pain  at  the  seat  of  the  injury,  and  noticed  a  sense  of 
tingling  in  the  inner  side  of  the  forearm  and  in  the  little  and 
ring  fingers ;  he  described  the  sensation  as  that  caused  by  the 
passage  of  a  current  of  electricity.  There  was  some  swelling 
about  the  elbow-joint,  which  was  treated  by  lotions  for  a  short 
time,  and  a  few  days  after  the  injury  he  presented  himself  at 
the  surgical  dispensary  of  the  Methodist  Hospital,  complaining 
of  pain  and  tingling  in  the  forearm  and  fingers,  and  a  certain 
amount  of  disability  of  the  arm.  He  was  seen  at  this  time  by 
Dr.  Laffer,  who,  upon  examination  of  the  injured  arm,  discov- 
ered a  cord  in  front  of  the  inner  condyle,  pressure  upon  which 
caused  him  pain  and  tingling  in  the  little  and  ring  fingers.  Dr. 
Lafifer  considered  the  case  one  of  dislocation  of  the  ulnar  nerve, 
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and  pushed  the  nerve  back  into  its  normal  position  and  placed 
a  compress  back  of  the  internal  condyle  over  the  ulnar  nerve 
and  held  it  in  place  by  adhesive  straps,  and  limited  the  motion 
of  the  elbow-joint  by  the  application  of  a  splint.  The  patient 
was  referred  to  me  a  short  time  afterward,  at  which  time  he 
was  still  wearing  the  compress  over  the  internal  condyle  of  the 
humerus,  but  had  discarded  the  splint.  Upon  examination  of 
the  arm  at  this  time  I  noticed  when  the  forearm  was  flexed  I 
could  distinctly  feel  a  cord  slip  over  the  inner  condyle  and  take 
a  position  in  front  of  it;  when  the  cord  occupied  this  position 
he  complained  of  a  sense  of  numbness  and  tingling  in  the  little 
and  ring  fingers  ;  when  the  forearm  was  extended  the  cord  could 
be  felt  to  slip  backward  and  take  its  position  behind  the  con- 
dyle ;  pressure  upon  the  cord  when  replaced  produced  some- 
what the  same  sensations  in  the  fingers.  The  patient  stated 
that  the  sensations  produced  by  displacement  of  the  cord,  which 
was  evidently  the  ulnar  nerve,  were  much  less  marked  than 
soon  after  the  injury.  It  was  also  noticed  that  the  ulnar  nerve 
upon  the  injured  side  was  more  prominent  in  its  groove  behind 
the  condyle  than  that  of  the  opposite  side.  I  saw  the  patient 
again  two  months  later,  and  on  examination  it  was  found  that 
the  nerve  still  slipped  forward  when  the  forearm  v^as  flexed,  but 
the  patient  stated  that  he  had  been  able  to  resume  his  work,  and 
it  was  only  occasionally  that  there  was  any  numbness  or  tingling 
following  the  displacement  of  the  nerve.  When  the  patient 
first  came  under  my  observation  the  question  of  cutting  down 
upon  the  ulnar  nerve  and  suturing  it  in  its  normal  position  was 
suggested,  but,  as  the  discomfort  was  slight  and  he  was  soon 
able  to  regain  the  use  of  his  arm,  his  parents  refused  to  have 
him  submit  to  operative  treatment.  From  the  gradual  loss  of 
sensations  produced  by  the  displacement  of  the  nerve  and  the 
increased  usefulness  of  the  arm,  it  would  seem  that  the  nerve 
had  accustomed  itself  to  its  changed  relations. 

Case  II. — Dr.  Lutz^  reports  a  case  of  dislocation  of  the  ulnar 
nerve  in  which  there  was  no  history  of  traumatism.     The  patient 

1  St.  Louis  Medical  and  Surgical  Journal,  1880,  p.  550. 
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referred  to  by  Dr.  Lutz  was  a  man,  twenty-eight  years  of  age, 
who  was  continuously  employed  in  lifting  a  heavy  bucket  from 
a  lower  to  a  higher  level,  in  doing  which  he  often  noticed  that 
the  little  and  ring  fingers  of  the  left  arm  became  suddenly  numb 
and  stiff,  and  that  these  symptoms  disappeared  when  he  rubbed 
his  elbow  against  his  body.  Dr.  Lutz  upon  examination  of  this 
case  found  a  cord  in  front  of  the  inner  condyle  of  the  humerus, 
which,  when  pushed  back  of  the  condyle,  caused  the  disappear- 
ance of  all  of  these  symptoms.  It  was  ascertained  that  the 
patient  could  easily  reproduce  the  displacement  of  the  ulnar 
nerve  in  making  the  motions  of  the  arm  which  he  employed  in 
his  customary  work. 

Case  III. — G.  Andral^  reports  the  case  of  a  patient  who  was 
struck  by  a  piece  of  wood  upon  the  inner  side  of  the  right  elbow, 
which  became  discolored,  swollen,  and  painful ;  there  was  loss 
of  sensation  in  the  ulnar  distribution  of  the  forearm  and  hand, 
and  inability  to  extend  the  fifth  finger.  The  arm  was  placed  at 
rest  by  the  application  of  a  plaster-of-Paris  bandage,  which  was 
retained  for  twenty-eight  days.  Three  mouths  after  the  injury 
it  was  found  that  the  ulnar  nerve  glided  forward  from  the  groove 
in  which  it  rested,  when  the  arm  was  flexed,  and  took  a  position 
over  the  prominence  of  the  internal  condyle,  but  returned  to 
its  normal  position  when  the  arm  was  extended.  There  were 
wasting  and  sensory  and  motor  changes  also  present.  Andral 
excised  two  to  three  centimetres  of  the  nerve  and  the  two  ends 
were  drawn  together  and  sutured,  and  the  arm  was  fixed  in  the 
extended  position.  The  operation  was  unsuccessful  as  regards 
securing  the  nerve  in  its  normal  position,  but  the  function  of  the 
nerve  was  restored. 

Case  IV  — A.  Blattman,  of  Zurich,"'  reports  the  case  of  a  man 
who,  while  swinging  violently  to-and-fro  on  a  bar,  felt  some- 
thing snap  at  his  left  elbow,  which  was  followed  by  pain  from 
the  elbow  to  the  fingers.     Two   months  after  the  accident  he 

'  Inaugural  Dissertation  by  G.  Andral,  1889,  Greifswald.  -  Ibid. 
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still  suffered  from  pain,  and  it  was  found  that  the  ulnar  nerve 
had  been  dislocated. 

Case  V. — Annequin^  reports  the  case  of  a  soldier  who  fell  from 
a  parallel  bar  and  struck  on  his  forearm  in  the  antero-internal 
part  of  his  elbow.  Paresis  of  sensation  and  motion  followed ; 
the  ulnar  nerve  was  found  dislocated,  and  was  replaced  and  held 
in  position  by  a  pad  placed  over  the  inner  condyle,  and  the  arm 
was  immobilized  by  a  plaster-of-Paris  cast.  In  twenty  days  sen- 
sation and  motion  had  returned  almost  entirely.  At  the  end  of 
twenty-seven  days  the  cast  was  removed,  and  when  the  arm  was 
rapidly  flexed  the  nerve  slipped  out  of  place.  The  nerve  was 
then  exposed  by  incision,  two  flaps  of  the  fasciae  were  formed, 
and  the  nerve  was  sutured  in  its  groove.  The  cure  in  this  case 
was  definite. 

Case  VI. — Prof  Poncet,-  of  Lyons,  reports  the  case  of  a  boy, 
fifteen  years  of  age,  who  sustained  an  injury  in  throwing  a  snow- 
ball, who,  every  time  his  arm  was  flexed  had  the  ulnar  nerve  slip 
out  of  its  sulcus  and  take  a  position  internal  to  the  internal  con- 
dyle of  the  humerus.  In  this  case  Poncet  exposed  the  nerve, 
and,  having  made  two  fibrous  flaps  from  the  walls  of  the  sulcus 
between  the  olecranon  and  the  internal  condyle  of  the  humerus, 
enclosed  the  ulnar  nerve  by  suturing  the  edges  of  the  flaps. 
The  patient  was  seen  many  months  later  and  the  dislocation 
had  not  returned. 

Case  VII. — E.  Zuckerkandl'  describes  a  case  of  dislocation  of 
the  ulnar  nerve  in  which  every  time  the  right  elbow  was  flexed 
the  ulnar  nerve  slipped  from  its  sulcus  to  the  flexor  side  of  the 
condyle,  and  returned  again  to  its  normal  position  when  the 
arm  was  extended.     No  cause  was  known  in  this  case. 

Case  VIII. — Schilling'  reports  the  case  of  a  male,  aged  sev- 
enty years,  who  complained  since  his  youth  of  occasional  pain 

1  Archives  de  Medecine  et  de  Pharmacie  Militaire,  1890,  vol.  v.  p.  43a. 

^  Semaine  Med.,  1880,  vol.  i.  p.  93. 

•'  Medizinische  Juhrbucher  Wien.,  18S0,  p.  135. 

•'  Munchener  Medicinische  Wochenschrift,  1892,  p.  679. 
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in  the  distribution  of  the  ulnar  nerve,  strength  of  fourth  and 
fifth  fingers  deficient,  moderate  wasting  in  the  district  supplied 
by  the  ulnar  nerve,  most  marked  in  the  interossei  muscles, 
motility  and  sensibility  unaffected ;  no  history  of  injury  in  this 
case ;  the  ulnar  nerve  could  be  felt  upon  the  top  of  the  internal 
condyle,  and  slipped  backward  into  its  groove  behind  the  con- 
dyle when  the  arm  was  extended.  No  treatment  was  instituted 
in  this  case. 

Case  IX. — Sir  William  MacCormick*  reports  the  case  of  C. 
McG.,  aged  thirty  years,  who  noticed  gradual  loss  of  power  in 
the  right  forearm.  Five  months  before  he  came  under  obser- 
vation he  noticed  something  slip  forward  on  the  inner  side  of 
the  right  elbow.  On  examination  it  was  found  that  the  ulnar 
nerve  on  the  right  side  slipped  in  front  of  the  condyle  as  soon 
as  flexion  of  the  forearm  took  place  ;  this  produced  no  pain,  but 
a  feeling  of  uselessness  in  the  forearm,  and  inability  to  hold 
anything  in  the  fingers  for  any  considerable  time.  MacCormick 
exposed  the  nerve,  and  having  made  a  bed  for  the  nerve,  by 
dividing  the  fibrous  structures  behind  the  inner  condyle,  he  fixed 
it  in  its  usual  position  by  means  of  two  kangaroo-tendon  loops 
passed  through  the  inner  margin  of  the  triceps  tendon  and 
somewhat  loosely  around  the  nerve  ;  several  sutures  were  also 
used  to  unite  the  divided  margin  to  the  fascial  expansion  of  the 
triceps  superficial  to  the  nerve,  which  were  then  firmly  sup- 
ported ;  the  arm  was  put  up  in  the  extended  position  in  a  plaster- 
of-Paris  splint.  The  patient  left  the  hospital  with  the  nerve  in 
its  normal  position  and  the  function  of  the  nerve  entirely 
restored. 

Case  X. — Mr.  Croft^  reports  the  case  of  E.  M.,  aged  twenty- 
eight  years,  who  fell,  striking  her  right  elbow  against  the  edge 
of  a  bucket;  the  injury  was  followed  by  cellulitis  confined  to 
the  region  of  the  right  elbow.  She  was  admitted  to  the  St. 
Thomas  Hospital  twelve  days  after  the  injury.     An  abscess  was 

'  London  Lancet,  1891,  p.  io4t.  ^  Ibid.,  1891,  p.  1040. 
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opened  above  the  elbow,  and  she  left  the  hospital  well  at  the 
end  of  a  week.  She  was  readmitted  to  the  hospital  later,  and 
on  examination  it  was  found  that  when  the  forearm  was  flexed 
to  a  right  angle  the  ulnar  nerve  slipped  forward  from  its  posi- 
tion behind  the  condyle,  and  the  patient  experienced  pain  in  its 
distribution.  Mr.  Croft  exposed  the  nerve,  which  was  slightly 
thickened  and  freely  movable  over  the  inner  condyle  of  the 
humerus ;  he  then  stitched  the  sheath  of  the  nerve  to  the  inner 
margin  of  the  triceps  tendon,  and  finally  attached  the  edge  of 
the  same  to  the  periosteum  covering  the  inner  condyle,  leaving 
the  nerve  completely  imbedded.  The  wound  was  closed  and 
the  arm  was  fixed  in  a  plaster-of-Paris  splint  in  the  extended 
position.  Sensation  was  almost  absent  from  the  fourth  and  fifth 
fingers,  but  gradually  returned.  The  patient  left  the  hospital 
with  the  nerve  in  position. 

Case  XI. — G.  H.  R.  Holden^  reports  the  case  of  a  double  dis- 
location of  the  ulnar  nerves  at  the  elbow.  The  patient  was  a 
mate  upon  a  schooner,  who  was  at  the  wheel  during  a  storm, 
and  who  was  compelled  to  use  all  of  his  strength  to  keep  the 
vessel  on  her  course  ;  during  a  squall  he  suddenly  felt  some- 
thing give  way  in  both  of  his  elbows,  and  since  that  time  (two 
years  ago)  he  has  been  conscious  of  pain  and  tingling  along  the 
course  of  the  distribution  of  the  ulnar  nerves.  Examination 
showed  both  ulnar  nerves  were  dislocated  forward,  but  as  the 
patient  did  not  experience  much  discomfort  no  operative  treat- 
ment was  recommended. 

Case  XII. — W.  F.  Tronson"  reports  the  case  of  a  man  who 
fell  upon  his  left  elbow  several  years  before.  Upon  examina- 
tion he  found  that  the  ulnar  nerve,  instead  of  being  behind  the 
inner  condyle,  occupied  a  position  over  its  prominence,  and  the 
slightest  pressure  upon  it  caused  tingling  in  the  fingers  supplied 
by  this  nerve.      No  treatment  was  employed  in  this  case. 

'   British  Medical  Journal,  1893,  vol.  i.  p.  288.  '■'  Ibid. 
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Case  XIII. — H.  W.  Cunningham'  reports  the  case  of  Mrs.  G., 
who,  a  year  before  she  was  seen  by  Mr.  Cunningham,  stumbled 
in  going  down  stairs  and  struck  her  elbows  forcibly  against  the 
wall,  since  which  time  pressure  brought  to  bear  over  the  inner 
condyle  of  the  humerus  gave  rise  to  pain  and  tingling  along 
the  inner  side  of  the  forearm  and  little  and  ring  fingers.  Exam- 
ination showed  that  the  ulnar  nerve  was  displaced  forward  on 
the  most  prominent  part  of  the  condyle,  and  pressure  upon  it 
produced  pain  in  the  forearm  and  fingers  corresponding  to  the 
distribution  of  this  nerve.     No  treatment  was  employed. 

Case  XIV. — G.  Monroe  Smith^  reports  the  case  of  C.  S.,  who 
slipped  while  running  around  the  corner  and  fell  violently  upon 
his  elbow.  The  arm  was  painful  and  swollen  for  a  few  days, 
and  when  seen  at  this  time  the  ulnar  nerve  could  be  felt  as  a 
cord  over  the  internal  condyle  of  the  humerus.  It  could  be 
easily  reduced  by  extension  of  the  forearm  and  manipulation, 
and  an  attempt  was  made  to  keep  it  in  place  by  extension  by 
strapping.  This  treatment  failing,  an  incision  was  made  over 
the  nerve  and  it  was  exposed,  and  fastened  in  its  place  by  su- 
tures, which  stretched  across  it  from  the  neighboring  fasciae  over 
the  triceps  muscle,  a  little  above  the  inner  condyle.  An  angu- 
lar splint  was  worn  for  a  couple  of  weeks  and  the  nerve  has 
since  remained  in  position. 

Dislocation  of  the  ulnar  nerve  at  the  elbow  is  a  comparatively 
rare  affection,  occurring  independently  of  fractures  or  disloca- 
tions of  the  bones  of  the  elbow,  and  may  result  from  direct 
violence,  or  from  muscular  effort  or  violent  flexion  of  the  arm 
at  the  elbow,  causing  laceration  of  the  fascia  which  holds  the 
nerve  in  its  groove  at  the  back  of  the  inner  condyle  of  the  hu- 
merus. Zuckerkandl,  in  an  examination  of  two  cases  of  disloca- 
tion of  the  ulnar  nerve  in  dead  subjects,  noted  that  the  internal 
condyle  of  the  humerus  in  each  of  these  cases  was  small,  and 

^  British  Medical  Journal,  1893,  vol.  i.  p.  116.  '■'   Ibid.,  page  188. 
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the  groove  for  the  nerve  shallow,  and  the  fascia  binding  down 
the  nerve  was  poorly  developed ;  an  unusual  forward  position 
of  the  internal  lateral  ligament  was  also  noted.  Annequin  con- 
siders that  rupture  of  some  of  the  fibres  of  the  internal  lateral 
ligament  is  the  determining  cause  of  dislocation  of  the  ulnar 
nerve  at  the  elbow.  The  symptoms  resulting  from  this  injury 
— pain,  tingling  in  the  parts  supplied  by  the  ulnar  nerve,  and  a 
certain  amount  of  disability  of  the  elbow — are  usually  more 
marked  immediately  after  the  injury,  but  the  symptoms  usually 
become  less  marked  in  a  short  time  ;  in  many  cases  very  little 
permanent  disability  seems  to  follow,  the  nerve  accustoming 
itself  to  its  new  position.  Very  rarely  a  neuritis  is  developed. 
In  view  of  the  possibility  of  the  development  of  a  neuritis  it 
seems  wise  to  replace  the  dislocated  nerve  and  fix  it  in  its  nor- 
mal position  as  soon  as  possible  after  the  injury.  To  accom- 
plish this  various  plans  have  been  suggested  and  practised ;  first, 
fixation  of  the  elbow  by  means  of  a  splint  or  plaster-of-Paris 
bandage,  with  the  forearm  extended,  will  keep  the  nerve  in 
place,  but  can  only  be  employed  for  a  limited  time.  The  appli- 
cation of  a  compress  over  the  back  of  the  internal  condyle  has 
also  been  employed,  in  addition  to  the  fixation  by  the  splint. 
The  use  of  a  splint  to  fix  the  arm  at  the  elbow,  and  a  compress 
over  the  nerve,  has  not  been  satisfactory,  as  the  dislocation  has 
generally  returned  after  its  removal  when  the  function  of  the 
elbow-joint  is  restored ;  but  this  method  should  be  employed 
in  any  case,  and  should  be  given  a  fair  trial,  where  the  patient 
refuses  a  more  radical  form  of  treatment.  The  most  satisfactory 
method  of  securing  the  nerve  seems  to  be  that  practised  by 
Mr.  MacCormick,  who  exposed  the  ulnar  nerve,  and,  having 
made  a  bed  for  the  nerve  by  dividing  the  fibrous  structures 
behind  the  inner  condyle  of  the  humerus,  fixed  it  in  its  usual 
position  by  two  kangaroo-tendon  loops  passed  through  the 
inner  margin  of  the  triceps  tendon  and  somewhat  loosely  around 
the  nerve ;  several  sutures  were  also  used  to  unite  the  divided 
margin  of  the  fascial  expansion  of  the  triceps  tendon  superficial 
and  the  nerve.  In  Mr.  Croft's  case  the  sheath  of  the  nerve  was 
sutured  to  the  inner  margin  of  the  triceps  tendon,  and  he  finally 
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attached  the  edges  of  the  same  to  the  periosteum  covering  the 
internal  condyle  of  the  humerus,  leaving  the  nerve  completely- 
imbedded.  Annequin  and  Poncet  exposed  the  nerve,  and,  hav- 
ing made  two  fibrous  flaps  from  the  walls  of  the  sulcus  between 
the  olecranon  and  the  internal  condyle  of  the  humerus,  enclosed 
the  nerve  by  suturing  the  edges  of  the  flaps;  the  result  was  sat- 
isfactory. He  also  performed  a  similar  operation  in  a  second 
case  with  success,  and  suggested  the  union  of  the  edge  of  the 
external  flap  to  the  triceps  tendon.  Andral,  in  the  case  of  dis- 
location of  the  ulnar  nerve  at  the  elbow,  which  was  accompanied 
with  neuritis,  resected  two  to  three  centimetres  of  the  ulnar 
nerve  and  sutured  the  ends ;  the  result  in  this  case,  as  regards 
securing  the  nerve  in  its  normal  position,  was  not  satisfactory. 
In  Zuckerkandl's  case  sutures  were  employed  with  success. 

As  far  as  I  can  discover  in  all  cases  where  the  nerve  was 
exposed  and  sutured  in  its  normal  position,  the  result  was  satis- 
isfactory  and  the  dislocation  did  not  recur,  and  in  no  case  is  it 
recorded  that  neuritis  developed  in  the  nerve  as  a  result  of  the 
operative  treatment. 


Am  Surg 


LIGATURE   OF   THE   INNOMINATE   ARTERY,  WITH 
THE  REPORT   OF   A   CASE. 


By  HERBERT  L.   BURRELL,   M.D., 

BOSTON. 


The  ligature  of  the  innominate  artery  has  been  so  fatal  an 
operation  that  it  has  been  questioned  whether  the  operation  is 
justifiable  or  not.  This  leads  me  to  record  this  case.  Some  of 
the  accounts  of  attempts  to  ligature  the  artery  describe  such 
difficulties  of  technique,  as,  for  example,  in  the  article  by 
Mitchell  Banks,  that  any  surgeon  hesitates  before  performing 
this  hazardous  operation.  The  literature  of  the  subject  is  not 
large,  but  it  is  filled  with  an  almost  unbroken  record  of  fatal 
results.  The  causes  of  death  as  a  result  of  the  operation  have 
been  three  :  First,  shock  ;  second,  hemorrhage,  usually  from  the 
distal  end  of  the  artery;  and,  third,  sepsis. 

The  operation  of  ligature  of  the  innominate  artery  has  been 
done  twenty-nine  times,  including  my  own  case.  Twenty-six 
were  performed  for  aneurisms  of  the  subclavian  artery,  gen- 
erally involving  the  junction  of  the  carotid  and  innominate 
arteries;  and  three  times  it  was  done  for  trauma — of  these  one 
was  for  hemorrhage  from  the  subclavian,  one  for  hemorrhage 
from  the  axillary  artery,  and  one  for  secondary  hemorrhage  fol- 
lowing ligature  of  the  subclavian. 

Three  cases  are  reported  as  recoveries  ;  the  first  was  Smyth's, 
of  New  Orleans,  1864.  The  patient  lived  ten  years,  but  finally 
died  from  hemorrhage  from  the  sac  of  the  original  aneurism. 
The  second  case  was  that  of  Lewtas,  of  India,  1 889,  who  reported 
a  recovery  at  the  end  of  forty-three  days.  The  third  was  Cop- 
pinger's,  of  Dublin,  1893,  who  reported  the  patient  well  at  the 


292  BURRELL, 

end  of  forty -two  days.  Graefe,  of  Berlin,  in  1822,  reported  a 
case  which  died  on  the  sixty-eighth  day  of  hemorrhage. 

The  success  of  an  operation  must  be  considered  as  appHed  to 
an  individual  case.  If  my  own  case  had  been  reported  at  the 
end  of  fifty  days,  it  would  go  on  record  as  a  successful  case. 
In  the  light,  however,  of  Graefe's  case  that  died  from  hemor- 
rhage on  the  sixty-eighth  day,  it  is  too  early  to  report  a 
recovery  on  the  forty-second  or  forty-third  day.  In  my  own 
case  the  patient  lived  104  days.  He  had  been  up  and  about  for 
a  number  of  weeks  attending  to  his  affairs,  and  died  of  hyper- 
trophy and  dilatation  of  the  heart  and  general  arterial  sclerosis. 
The  innominate  artery  was  closed  and  the  aneurism  had 
shrunken.  The  patient  might  have  lived  for  a  long  time,  so  far 
as  the  ligation  of  the  innominate  was  concerned. 

The  success  of  this  operation  may  be  measured  by  the 
question  whether  the  patient  lived  longer  and  with  more  com- 
fort than  without  operation.  I  believe  (it  is  unfair  to  assert) 
that  the  patient  lived,  as  a  result  of  the  operation,  in  more  com- 
fort and  a  longer  time  than  he  would  have  without  operation. 
With  the  foregoing  qualifying  statement  I  beg  to  record  the 
case  as  one  of  recovery,  with  death  resulting  from  other  causes 
on  the  104th  day. 

Appended  to  this  article  is  an  epitome  of  the  recorded  cases 
of  ligature  of  the  innominate  artery. 

The  various  materials  which  have  been  used  for  securing  the 
vessel  are  as  follows :  Silk,  hemp,  catgut,  ex-aorta,  kangaroo- 
tendon,  and  a  clamp  combined  with  acupressure. 

In  the  majority  of  instances  the  method  of  exposing  the  ves- 
sel has  been  the  obvious  one  of  making  an  incision  along  the 
inner  border  of  the  lower  part  of  the  sterno-cleido-mastoid  mus- 
cle, combined  with  a  division  of  at  least  a  part  of  this  muscle. 

At  the  time  this  operation  was  done  I  supposed  that  the 
removal  of  a  portion  of  the  sternum  and  the  sterno-clavicular 
articulation  was  a  new  procedure,  but  it  has  been  found  that 
Cooper,  of  San  Francisco,  twice  used  this  method  of  exposing 
the  artery.  Bardenheuer,  also,  has  a  number  of  times  resected 
the  manubrium,  the  sterno-clavicular  articulation,  and  portions 
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of  the  first  and  second  ribs,  in  order  to  remove  with  safety  large 
tumors  at  the  base  of  the  neck.  He  is  convinced  that  ligature 
of  the  innominate  artery  cannot  be  done  with  safety  unless  a 
free  access  to  the  artery  is  obtained. 

It  seems  clear  that  the  removal  of  that  part  of  the  sternum 
which  overlies  the  innominate  artery  must  allow  the  operator 
accurately  to  place  a  ligature  in  a  far  more  satisfactory  manner 
than  if  the  ligature  is  slid  down  in  the  dark  behind  the  sternum. 

The  medical  history  of  this  case  was  the  following :  The 
patient,  a  male,  R.  F.,  was  fifty-four  years  of  age,  married,  a 
clerk,  and  was  under  the  care  of  my  colleague.  Dr.  A.  L.  Mason. 

The  family  history  was  as  follows  :  The  father  died  of  old 
age;  the  mother,  a  brother,  and  one  sister  died  of  consumption  ; 
three  sisters  are  alive  and  well. 

The  present  history  is  as  follows :  The  patient  had  always 
been  well  until  two  years  ago,  when  he  noticed  a  little  shortness 
of  breath.  He  had  never  had  any  venereal  disease,  rhematism, 
or  chorea.  He  had  never  worked  very  hard,  nor  was  he  of  a 
nervous  temperament.  About  eighteen  months  ago  he  noticed 
a  "  lump  in  his  throat"  on  the  left  side,  which,  on  exertion, 
seemed  to  throb  and  to  choke  him.  There  was  no  pain.  The 
lump  has  increased  in  size  but  very  little.  About  a  fortnight 
previous  to  entrance  he  had  to  walk  some  distance,  since  which 
time  he  has  had  a  good  deal  of  dyspnoea  and  the  choking  sensa- 
tion has  increased.  The  patient  sleeps  well,  his  appetite  is 
good,  his  bowels  are  regular,  and  there  is  no  palpitation  of  the 
heart. 

Physical  examination:  The  patient  is  well  developed  and  nour- 
ished. The  tongue  is  clean.  The  pulse  is  regular,  of  good 
strength  and  volume.  The  heart  area  is  enlarged  one  finger's 
breadth  to  the  right  of  the  sternum.  The  apex  is  in  the  fifth 
interspace,  one-half  inch  to  the  outer  side  of  nipple.  Over  the 
entire  precordiae  is  heard  a  blowing  systolic  and  a  sharp  dias- 
tolic murmur,  especially  well-marked  over  the  aortic  region. 
This  is  transmitted  upward  and  outward  into  the  axilla,  and  is 
heard  also  faintly  over  the  back  at  the  level  of  the  sixth  dorsal 
spine.     There  is  a  marked  pulsation  of  the  vessels  of  the  right 
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side  of  the  neck,  where  there  can  be  made  out  a  well-marked 
expansive  thrill  and  a  systolic  bruit  (Fig.  3,  a). 

Lungs :  Good  resonance  and  respiration  over  all. 

Liver:  Dulness  from  fifth  rib  to  one  inch  below  the  costal 
border. 

Spleen:  Area  not  enlarged.     Edge  not  felt. 

Abdomen:  Lax,  tympanitic,  not  tender. 

Extremities:  There  is  a  well-marked  pulsation  in  the  vessels 
at  both  elbows  and  wrists,  and  also  in  the  posterior  tibial  artery 
behind  the  internal  malleoli,  especially  on  the  right  side.     At 


Fig.  3. 


A.  Limit  of  thrill.     B.  Line  of  dulness.     C.  Area  of  heart's  dulness. 

these  places  a  faint  systolic  murmur  can  be  made  out  synchro- 
nous with  the  heart's  action.     No  oedema. 

Examination  of  eyes  negative. 

Urine:  1016,  pale,  acid,  no  sugar,  slight  trace  of  albumin. 
No  examination  of  sediment  recorded. 

Temperature  normal. 


i 
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After  consultation  with  Dr.  Mason  it  was  decided  to  explain 
to  the  patient  the  serious  character  of  his  condition.  The  man 
was  told  that  an  operation  could  be  done  which  might  benefit 
him.  He  decided  to  do  whatever  was  thought  or  found  best 
for  him  to  do.  It  was  decided  to  expose  the  pulsating  tumor  in 
the  neck  and  to  place  ligatures  proximally,  if  possible,  distally, 
if  necessary,  to  secure  the  closure  of  the  aneurism. 

On  January  15,  1895,  ether  having  been  administered,  and  in 
the  presence  of  my  colleagues  at  the  Boston  City  Hospital  and 
a  large  number  of  physicians  and  surgeons,  and  the  third  class 
of  the  Harvard  Medical  School,  the  following  operation  was 
carried  out  with  the  co-operation  of  Dr.  H.  W.  Gushing : 

An  incision  was  made  at  the  anterior  edge  of  the  right  sterno- 
cleido-mastoid  muscle  extending  from  the  level  of  the  cricoid 
cartilage  to  two  inches  below  the  upper  border  of  the  sternum. 
From  this  point  another  incision  extended  outward  four  inches 
in  length  to  the  junction  of  the  outer  and  middle  thirds  of  the 
clavicle.  This  skin-flap  with  the  fascia  and  platysma  muscle 
was  turned  back.  The  sterno-mastoid  was  severed  close  to  its 
insertion  into  the  clavicle  and  sternum.  The  sterno-thyroid, 
sterno-hyoid,  and  omo-hyoid  muscles  were  also  divided.  Tliis 
brought  to  view  a  fusiform  aneurism  in  the  right  subclavian  and 
right  carotid  arteries,  extending  down  and  on  to  the  innominate. 
It  was  believed  that  enough  of  the  innominate  could  be  exposed 
to  place  a  ligature  between  this  fusiform  aneurism  and  the  aorta. 
By  means  of  a  half-inch  trephine  operated  by  a  surgical  engine 
the  right  sterno-clavicular  articulation  and  the  right  half  of  the 
notch  of  the  sternum  for  about  an  inch  down  from  the  top  were 
honeycombed.  The  bony  parts  were  by  this  means  weakened 
and  the  removal  of  the  articulation  and  the  piece  of  the  sternum 
was  easily  completed  by  bone  forceps.  A  flat  copper  retractor 
was  slid  underneath  the  sterno-clavicular  articulation  and  the 
sternum  while  the  trephine  was  being  used  to  protect  the  un- 
derlying parts. 

Throughout  the  operation,  and  especially  in  the  removal  of 
the  bone,  Dr.  Cushing's  advice  and  assistance  were  invaluable. 
When  this  block  of  bone  was  removed  there  was  exposed  the 
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right  innominate  vein  and  the  left  innominate  vein  going  down 
to  form  the  superior  vena  cava,  with  the  vagus  and  recurrent 
laryngeal  nerves  resting  on  the  innominate  artery,  all  plainly  to 
be  distinguished.  The  wound  at  this  time  was  filled  with  bub- 
bling air  which  had  been  sucked  into  the  areolar  tissue  which 
surrounds  the  great  vessels  at  the  base  of  the  neck.  Its  presence 
was  ominous,  and  it  was  felt  at  this  step  by  all  of  those  who 
were  present  that  if  any  large  vein  were  pricked  a  fatal  result 
would  be  inevitable.  Precautions  were  taken  to  prevent  the 
entrance  of  air  by  keeping  the  wound  filled  with  sterile  water. 

The  exposure  which  was  given  by  the  removal  of  a  part  of 
the  sternum  and  the  sterno-clavicular  articulation  was  extremely 
satifactory,  and  I  can  hardly  understand  how  a  ligature  can  be 
placed  on  the  innominate  artery  with  any  safety  without  a  clear 
view  of  the  anatomical  structures  involved.  The  undulating 
innominate  veins  and  vena  cava,  the  important  recurrent  laryn- 
geal and  vagus  nerves,  the  tracheal  tug  on  the  artery,  the  close 
proximity  of  the  right  pleura  and  the  expansile  pulsation  of  the 
artery  itself,  all  make  conditions  which  require  delicacy  in  ma- 
nipulation and  accuracy  in  recognizing  all  structures. 

The  sheath  of  the  vessel  was  opened  and  the  innominate 
artery  was  isolated.  Then  came  the  problem  of  how  the  liga- 
tures should  be  passed.  The  rule,  of  course,  is  to  pass  the  liga- 
ture away  from  danger.  This  was  impossible,  owing  to  the  size 
of  the  vessel  and  the  fact  that  it  was  surrounded  by  important 
structures  on  every  side.  The  separation  of  the  sheath  of  the 
artery  was  finally  completed  by  means  of  the  forefingers  placed 
on  either  side  of  the  vessel.  The  artery  was  estimated  to  be 
one  and  a  quarter  inches  in  circumference.  The  ordinary  curved 
aneurism  needle  was  too  small  to  pass  about  the  vessel,  and  the 
blunt  point  of  the  aneurism  needle,  it  was  felt,  might  wound 
important  structures  posterior  to  the  vessel.  A  flat  (three-quar- 
ters of  an  inch  in  width)  copper  spatula,  curved  on  itself,  was 
passed  about  the  vessel.  As  soon  as  this  copper  spatula  was  in 
position,  a  flat  braided-silk  ligature  was  passed  around  the  vessel 
by  an  aneurism  needle  and  tied  in  a  square  knot.  It  was  feared 
that  the  extra  turn  in  the  first  part  of  a  surgeon's   knot  might 
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tear  the  vessel.  Fully  three  minutes  were  taken  in  securing  the 
first  ligature.  Gradually  it  was  drawn  tighter  and  tighter  until 
the  circulation  was  completely  cut  off.  The  coats  of  the  vessels 
were  felt  to  give  way  while  tying  this  first  ligature  which  was 
placed  three-quarters  of  an  inch  from  the  aorta. 

The  second  ligature  of  silk  was  placed  in  the  same  manner 
one-half  inch  higher  up,  but  was  not  drawn  as  tightly  as  the 
other,  for  the  coats  were  felt  to  give  way  and  the  possibility  of 
a  tear  of  the  innominate  artery  was  recognized.  Both  ligatures 
were  tied  in  square  knots  and  cut  short.  It  was  my  intention 
to  sever  the  innominate  artery  between  these  ligatures,  to  place 
the  vessel  at  rest  by  avoiding  the  tracheal  tug;  but  the  size  of 
the  vessel  and  the  feeling  that  came  to  my  fingers  while  tying 
the  second  ligature  that  the  artery  was  not  completely  closed  at 
this  point  led  me  to  give  up  this  step  in  the  operation. 

The  overlying  muscles  were  sutured  in  approximately  then 
original  positions,  and  the  wound  was  closed  as  rapidly  as  pos- 
sible. An  aseptic  dressing  was  applied.  The  operation  lasted 
one  hour  and  a  half  The  pulsation  was  gone  from  the  neck 
and  from  the  right  carotid  and  radial  arteries.  The  right  arm 
was  wrapped  in  cotton  wadding,  and  bandaged  to  maintain  its 
temperature.  After  the  operation  the  right  pupil  was  more 
dilated  than  the  left  and  reacted  more  slowly  to  light.  There 
was  a  relative  anaemia  of  the  right  tympanic  membrane.  Had 
very  little  shock,  very  little  pain. 

Ou  the  second  day  the  patient  was  remarkably  comfortable. 
He  was  given  one-eighth  of  a  grain  of  morphine  every  four 
hours  to  secure  rest.  Pressure  on  the  finger-nails  of  the  right 
hand  showed  a  slight  return  of  circulation.  The  right  pupil 
had  become  the  same  in  size  as  the  left.  The  patient  had  a 
slight  hacking  cough. 

3d  day.  Urine  normal,  with  exception  of  high  color. 

4th  day.  The  patient  was  comfortable;  some  mucus  collected 
in  the  throat.  It  was  feared  that  the  efforts  at  expectoration 
would  disturb  the  healing  of  the  ligated  artery.  Free  catharsis 
was  established  by  salines. 

5th  day.  The  finger-tips  of  the  right  hand  showed  a  pink 
color.     The  finders  could  be  moved  a  little. 
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6th  day.  The  wound  was  dressed.  Violent  pulsation  could 
be  seen  near  the  sternum.  An  extremely  small,  but  yet  dis- 
tinct, radial  pulse  could  be  felt.  A  few  sutures  were  removed. 
Union  had  occurred  by  first  intention.  The  patient  was  remark- 
ably self-contained  and  obeyed  instructions. 

7th  day.  The  prickly  sensations  and  numbness  in  the  arm 
and  hand  which  were  present  for  the  first  three  days  had  wholly 
disappeared. 

8th  day.  The  patient  has  had  tincture  of  digitalis  (ten  drops 
every  four  hours)  and  atropine  (one-hundredth  of  a  grain  three 
times  a  day)  since  operation.  The  digitalis  was  now  adminis- 
tered every  six  hours.  A  feeble  pulse  in  the  right  radial  artery 
could  be  felt,  but  it  was  distinctly  later  than  the  pulse  in  the  left 
radial.  Subjective  sensations  of  warmth  and  heat  in  the  right 
arm  and  hand  could  be  felt,  also  slight  prickling  sensations. 

9th  day.  Some  headache.  Complained  of  general  pruritus, 
which  was  relieved  by  alcohol  baths.  Atropia  omitted ;  digi- 
talis reduced  to  ten  drops  three  times  a  day.  Attempts  were 
made  to  secure  sphygmographic  tracing  of  the  right  and  left 
radial  pulse,  but  the  pulsation  was  so  feeble  on  the  right  side 
that  no  record  could  be  obtained. 

lOtli  day.  Wound  was  dressed;  all  the  sutures  were  removed; 
union  by  first  intention  had  occurred  except  for  a  small  granu- 
lating area  at  the  angle  of  the  wound  over  the  sternum. 

1 2th  day.  Patient  has  been  reading  papers  for  several  days. 
Complained  of  some  pain  in  the  region  of  the  wound,  which  he 
attributes  to  the  incision. 

i6th  day.  The  right  arm  was  still  in  a  protective  dressing, 
but  could  be  used  considerably. 

17th  day.  Wound  of  neck  firmly  closed. 

19th  day.  The  patient  could  now  move  about  in  bed  some- 
what, and  could  lie  on  the  left  side.  Arm  still  kept  in  protec- 
tive dressing. 

37th  day.  Patient  wished  to  get  out  of  bed,  saying  that  he 
was  relieved  of  all  the  symptoms  for  which  he  came  into  the 
hospital. 

40th  day.    All  cardiac  stimulants  were  omitted.     From  the 
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43d  to  the  47th  day  the  patient  had  a  slight  attack  of  tonsillitis, 
from  which  he  quickly  recovered. 

52d  day.  All  protection  to  the  arm  was  removed. 

53d  day.  The  right  arm  was  swollen.  There  was  no  pain, 
but  there  was  still  a  sensation  of  numbness  in  the  arm. 

59th  day.  The  arm  remained  swollen  for  three  or  four  days. 
The  patient  sat  up  in  a  chair  for  four  hours. 

60th  day.  The  loss  of  strength  in  the  right  arm  was  felt  more 
than  when  he  was  in  bed. 

62d  day.  Walked  up  and  down  the  ward  without  fatigue. 

63d  day.  Complained  of  slight  pain  at  the  seat  of  operation. 
Could  use  his  right  arm  to  write. 

69th  day.  Walked  over  to  the  operating  theatre,  and  was 
shown  at  the  clinic  without  inconvenience  to  himself. 

73d  day.  The  patient  had  been  up  and  about  ward  for  over  a 
week;  slight  oedema  of  the  ankles  occurred  at  night.  A  mitral 
and  aortic  murmur  could  be  heard  over  the  cardiac  region.  Just 
over  the  right  sternal  notch  a  pulsating  tumor  could  be  felt, 
which  was  probably  the  stump  of  the  innominate  artery.  Pul- 
sation was  not  transmitted  into  the  carotid.  There  was  a  fair 
pulse  in  the  right  radial,  which  was  constantly  increasing  in 
strength  and  volume.  No  vertigo  or  other  symptoms  of  cere- 
bral anaemia  were  present.  He  was  discharged  at  his  own 
request,  and  was  ordered  to  take  digitalis  from  time  to  time. 

83d  day.  The  patient  walked  about,  attending  to  some  minor 
matters  of  business.  Yesterday  he  walked  up  and  down  a  hill 
a  quarter  of  a  mile  in  length.  He  was  feeling  well  and  was 
gaining  in  strength  daily. 

looth  day.  Came  to  town  again  to-day.  Complained  of  some 
swelling  of  the  feet  and  ankles.     Slight  dyspnoea. 

On  the  morning  of  the  104th  day,  having  been  perfectly  com- 
fortable during  the  preceding  day,  the  patient  sat  up  in  bed, 
complained  of  shortness  of  breath,  became  very  pale,  his  face 
was  covered  with  profuse  perspiration,  and  he  died  in  twenty 
minutes. 

The  following  is  the  account  of  the  autopsy  by  Dr.  W.  T. 
Councilman  : 
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The  body  is  large,  strongly  built,  well  nourished,  and  pale. 
There  is  a  punctured  wound,  evidently  made  by  the  undertaker, 
on  the  left  side  of  the  sternum  between  the  third  and  fourth  ribs. 
A  similar  puncture  in  the  abdomen  to  the  left  of  the  median 
line.     No  preservative  fluid  had  been  injected. 

On  the  right  side  of  neck  there  are  two  smooth  cicatrices,  one 
commencing  6  cm,  above  the  clavicle  and  to  the  right  of  the 
sterno-cleido-mastoid  and  extending  a  little  below  the  upper 
extremity  of  the  sternum  in  the  median  line.  Another  cicatrix 
of  the  same  length  commences  at  this  point  and  extends  along 
the  upper  edge  of  the  clavicle.  The  skin  is  tightly  adherent  to 
a  mass  of  indurated  tissue,  chiefly  at  the  angle  of  junction  of  the 
two  cicatrices.  There  is  a  slight  depression  corresponding  to 
the  right  sterno-clavicular  articulation. 

The  abdominal  cavity  contains  a  considerable  amount  of  clear 
fluid.  Peritoneum  everywhere  smooth,  liver  and  spleen  free 
from  adhesions.     Diaphragm  in  normal  position. 

The  upper  lobe  of  the  right  lung  is  free  from  adhesions,  both 
the  parietal  and  the  visceral  pleura  smooth  and  glistening.  The 
lower  and  middle  lobes  firmly  adherent.  The  left  lung  is  ad- 
herent over  lower  lobe  and  the  lower  portion  of  the  upper.  In 
both  lungs  there  is  considerable  induration  of  the  apices.  The 
surface  is  somewhat  puckered,  the  pleura  thickened,  and  bands 
of  indurated  tissue  extend  from  the  pleura  toward  the  hilus.  In 
this  indurated  tissue  there  are  a  few  small  caseous  and  partly 
calcified  nodules.  This  condition  is  more  marked  in  the  right 
lung  than  in  the  left.  The  tissue  of  both  lungs  hyperaemic  and 
firm.     The  large  vessels  of  lung  and  bronchi  normal. 

The  pericardium  is  smooth.  The  heart  is  greatly  hyper- 
trophied.  In  the  wall  of  the  left  ventricle  there  is  a  punctured 
wound  made  by  the  undertaker,  which  passes  through  the  wall 
of  the  ventricle  and  has  lacerated  the  aortic  and  mitral  valves. 
The  myocardium  is  normal.  All  the  cavities  of  the  heart,  par- 
ticularly on  the  left  side,  are  dilated.  The  valves  are  smooth 
and  normal.  The  coronary  arteries  are  dilated,  the  lumen 
irregular,  and  here  and  there  in  the  walls  there  is  marked  thick- 
ening of  the  intima.    The  aorta  in  its  entire  extent  and  the  large 
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arteries  coming  off  from  it  are  greatly  dilated  and  thickened. 
The  most  marked  dilatation  of  the  aorta  is  in  the  ascending 
portion,  and  more  on  the  right  side.  The  thickening  of  the 
arteries  is  due  to  the  formation  of  irregular  hyaline  masses  in 
the  intima.  In  places  these  patches  are  yellowish  and  opaque, 
but  there  is  no  calcification  in  any  part. 

The  measurements  of  the  aorta  are  as  follows:  Just  above  the 
orifice,  lO  cm.  in  circumference;  at  the  most  dilated  portion  in 
the  middle  of  ascending  portion,  12  cm.;  in  the  middle  of  arch, 
10  cm. ;  and  at  the  beginning  of  the  thoracic,  8  cm. 

The  subclavian  artery  of  the  right  side  (Fig.  i)  is  thickened 
and  greatly  dilated.  The  intima  is  smooth,  and  shows  a  few 
yellowish  foci.  The  dilatation  affects  the  circumference  of  the 
artery  equally.  At  the  commencement  of  the  axillary  artery  it 
is  2_J^  cm.  in  circumference,  and  at  the  point  of  greatest  dilata- 
tion is  4  cm.  The  left  subclavian  is  3  cm.  in  circumference,  and 
the  carotids  on  both  sides  2  cm.  There  is  a  general  dilatation 
of  the  iliac  arteries;  and  in  the  right  common  iliac,  just  beyond 
its  origin,  there  is  a  circumscribed  dilatation  affecting  chiefly  the 
posterior  wall. 

There  is  considerable  firm  cicatricial  tissue  around  the  in- 
nominate artery  and  the  beginning  of  the  right  subclavian  and 
carotid.  The  innominate  artery  is  completely  closed  just  at  the 
origin  of  the  subclavian  and  carotid  (Fig.  i,  a).  A  little  firm 
fibrin  is  adherent  to  the  artery  at  the  point  of  closure.  The  ori- 
fice of  the  innominate  artery  (Fig.  2,  a)  is  considerably  dilated. 
Above  the  orifice  it  is  still  more  dilated,  the  dilatation  affecting 
equally  the  circumference  of  the  artery.  At  the  orifice  it  is  4 
cm.  in  circumference,  and  at  the  greatest  dilatation  6j4  cm. 
The  artery  is  thickened  irregularly,  the  intima  smooth  and  free 
from  fibrin;  3  cm.  from  its  origin  the  calibre  is  narrowed.  At 
this  point  there  is  a  sharp,  angular  projection  of  the  wall  into 
the  artery  (Fig.  2,  d).  In  the  angular  projection  the  media  of 
both  sides,  closely  united  to  each  other,  can  be  made  out.  At 
the  point  of  the  angle  they  appear  to  fuse  into  one  another  and 
are  lost  in  some  hyaline  cicatricial  tissue.  The  angular  projec- 
tion is  only  seen  on  the  arterior  part  of  the  artery.     There  is  a 
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line  of  cicatricial  tissue  which  is  continuous  with  the  apex  of 
the  projection  and  extends  around  the  entire  artery.  Toward 
the  right  side  of  the  artery  there  is  a  ligature  (Fig.  2,  c)  within 
the  lumen  of  the  artery.  The  ligature  forms  a  loop  with  an 
inside  diameter  of  5  mm.  There  is  a  distinct  knot,  and  the 
ligature  is  held  by  one  end  of  the  knot,  which  is  imbedded  in 
the  wall  of  the  artery.  Above  this  point  there  is  a  narrow  part 
of  the  artery  (Fig.  2,  d),  i  cm.  in  length,  which  extends  up  to 
the  point  where  the  artery  is  closed. 

The  abdominal  organs  are  normal,  with  the  exception  of  a 
slight  degree  of  chronic  passive  congestion  and  induration  of 
the  liver,  spleen,  and  kidneys.  The  right  testicle  shows  a 
marked  degree  of  chronic  interstitial  orchitis.  The  tissue  is  in- 
durated with  bands  of  fibrous  tissue  extending  from  the  tunica 
into  the  tissue.  The  left  testicle  shows  a  slighter  degree  of  in- 
duration.    A  small  amount  of  fluid  in  left  tunica  vaginalis. 

The  right  sterno-clavicular  articulation  is  removed.  The  end 
of  the  clavicle  is  united  with  the  sternum  by  fibrous  tissue.  A 
part  of  the  costo-clavicular  ligament  remains.  A  part  of  the 
clavicle  and  the  right  side  of  the  upper  extremity  of  the  sternum 
are  removed  (Fig.  4). 

Anatomical  Diagnosis.  General  arterio-sclerosis,  with  dila- 
tation and  thickening  of  aorta  and  large  arteries.  Circumscribed 
dilatation  (fusiform  aneurism)  of  right  subclavian,  innominate, 
and  right  iliac.  Double  ligature  of  innominate  artery.  Occlusion 
of  artery  by  the  upper  ligature,  severance  of  artery  by  lower  ligature 
with  following  healing,  the  ligature  remaining  with  the  artery  and 
the  continuity  of  the  lumen  being  restored.  Heart  hypertrophy 
and  dilatation.  Relative  insufficiency  of  the  cardiac  valves. 
Chronic  passive  congestion  of  lungs,  liver,  spleen,  and  kidneys. 
Ascites.  Pleuritic  adhesions  over  lower  lobes  of  both  lungs. 
Old  tuberculosis  of  apices  of  both  lungs,  with  induration. 
Chronic  interstitial  orchitis.  Cicatrices  on  neck  from  operation 
wound.  Loss  of  substance  of  sternum  and  clavicle  at  articula- 
tion.    Syphilis. 

Microscopic  Examination.  Sections  were  made  from  the 
aorta  at  various  places,  and  from  the  innominate  artery,  includ- 
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ing  the  projecting  spur  at  the  point  where  the  h'gature  is  adhe- 
rent (Fig.  2,  b).  The  sections  of  the  aorta  show  the  same  general 
condition.  The  adventitia  is  thickened,  and  areas  of  round-cell 
infiltration  are  found  around  the  vessels.  Many  of  these  cells 
have  the  character  of  lymphoid  cells,  others  are  larger  and  epi- 
thelioid in  character.  The  media  shows  changes  in  various 
degrees.  Small  areas  of  round-cell  infiltration  similar  to  those 
in  the  adventitia  are  found,  and  in  places  these  extend  from  the 
adventitia  into  the  media.  The  least  alteration  is  found  in  the 
media  adjoining  the  adventitia.  Here  the  normal  arrangement 
of  the  muscular  and  elastic  tissue  is  preserved.  Everywhere 
adjoining  the  intima  there  are  various  degrees  of  degeneration. 
The  degeneration  is  most  marked  and  extends  deeper  into  the 
artery  opposite  the  places  where  the  intima  shows  the  greatest 
thickening.  In  these  degenerated  places  the  muscular  fibres  are 
atrophic.  The  distinct  lamination  is  lost  and  the  single  fibres 
run  irregularly  in  the  tissue.  The  elastic  fibres  cannot  be  made 
out.  Between  the  degenerated  muscular  fibres  there  is  an  irreg- 
ular, hyaline-looking  tissue  which  stains  diffusely  blue  with 
hematoxylin.  The  intima  is  thickened  by  the  formation  of  a 
dense  hyaline  tissue  containing  few  cells.  The  greatest  thick- 
ening corresponds  to  the  most  marked  degeneration  of  the 
media.  On  one  of  the  sections  an  interesting  condition  is  seen. 
At  a  point  corresponding  to  a  marked  elevation  of  the  intima 
there  is  a  distinct  line  of  fracture  in  the  media.  One  end  of  the 
fractured  media  is  turned  up  and  distinct,  the  other  end  is  ob- 
scured by  the  presence  of  granular  necrotic  tissue  which  extends 
from  the  intima  into  the  space  between  the  separated  portion  of 
the  media.  At  this  point  the  media  is  infiltrated  with  poly- 
nuclear  leucocytes. 

The  sections  of  the  innominate  artery  (Fig.  5)  show  an  extreme 
degree  of  endarteritis.  The  adventitia  is  thickened,  cicatricial 
and  infiltrated  with  cells.  There  is  cellular  infiltration  of  the 
media  with  well-marked  degeneration  of  the  muscular  and  elas- 
tic tissue.  The  intima  is  greatly  thickened.  On  the  distal  side 
of  the  spur  (Fig.  5,  a)  there  is  a  mass  of  refractive,  hyaline-look- 
ing tissue  containing  much  nuclear  detritus.     In  places  there  is 
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much  hyaline  fibrin,  and  remains  of  bloodvessels  can  be  seen. 
In  a  few  places  the  mass  is  covered  by  the  cells  of  the  mtima. 
At  the  beginning  of  the  projecting  spur  both  of  the  muscular 
coats  in  contact  with  each  other  can  be  made  out.  Toward  the 
extremity  of  the  spur  both  coats  pass  into  hyaline  necrotic  tissue. 
At  the  lower  side  at  the  beginning  of  the  spur  the  muscular  layer 
is  broken  across,  one  end  is  continuous  with  the  spur,  the  other 
is  adherent  to  the  bend  of  the  upper  portion.  All  around  this 
area  there  is  a  dense  cellular  infiltration  which  extends  from  the 
adventitia  into  the  projection  and  between  the  two  muscular 
layers.  At  this  point  all  this  tissue  is  fused  into  a  necrotic  hya- 
line mass. 

This  case  is  one  of  arterio-sclerosis  affecting  the  aorta  and 
the  large  arteries.  There  is  everywhere  marked  degeneration 
of  the  media,  which  has  been  followed  by  dilatation  of  the  arte- 
ries and  thickening  of  the  intima.  There  is  a  general  dilatation, 
and  in  places  a  more  circumscribed  fusiform  dilatation.  One  of 
the  sections  shows,  in  addition  to  the  degeneration  of  the  media, 
a  fracture  of  this,  with  separation  of  the  ends.  The  most  inter- 
esting feature  of  the  case  from  the  pathological  point  of  view 
is  the  condition  found  at  the  proximal  ligature  of  the  innomi- 
nate. The  point  where  the  ligature  was  applied  corresponds  to 
the  apex  of  the  projecting  spur  and  to  the  line  of  cicatrix  in  the 
intima  continuous  with  this.  The  ligature  did  not  bring  the 
artery  together  equally,  but  the  anterior  portion,  which  was 
probably  thinner,  was  drawn  in  toward  the  posterior.  There  is 
a  fracture  of  the  media  which  does  not  correspond  to  the  line 
of  ligature  and  which  probably  resulted  from  injury  at  the  oper- 
ation. This  ligature  gradually  cut  its  way  through  the  artery 
and  cicatricial  tissue  formed  behind  it  It  is  most  remarkable 
that  the  cutting  of  the  artery  by  the  ligature  should  have  been 
so  even  that  the  entire  ligature  with  its  knot  should  lie  in  the 
lumen  of  the  artery.  It  is  not  possible  that  it  could  have  cut 
through  the  artery  at  the  time  of  its  application  or  shortly  after- 
ward. The  ligature  was  of  great  importance  in  taking  the  strain 
of  the  aortic  pressure  from  the  distal  ligature  until  it  was  in- 
cluded in  the  firm  cicatricial  tissue.     The  cutting  through  of 


LIGATURE    OF    THE     INNOMINATE    ARTERY. 


305 


the  ligature  was  probably  materially  assisted  by  the  pressure  of 
the  blood  in  the  dilated  artery.  It  is  curious  that  no  fibrin  should 
have  been  found  about  the  ligature.  It  was  not  examined  mi- 
croscopically, but  it  had  probably  become  organized  and  cov- 
ered with  a  smooth  layer  of  the  intima. 


Fig.  4. 


Sterno-clavicular  articuld 


ice  of  sternum  and  end  of  clavicle 


on  right  side. 


The  diagnosis  of  syphilis  was  made  from  the  interstitial 
orchitis. 

The  case  which  is  here  reported  seems  to  teach  some  very 
important  lessons,  and  they  are : 

(i)  That  a  patient  with  general  arterio-sclerosis  and  an  en- 
larged and  dilated  heart  may  be  kept  under  ether  an  hour  and 
a  half,  subjected  to  a  severe  operation,  and  recover  with  but 
little  shock. 

(2)  That  while  the  ligation  of  the  innominate  artery  is  not  of 
necessity  fatal,  yet  it  will  always  be  an  extraordinary  operation, 
fraught  with  danger  from  the  cutting  off  of  an  extensive  area  of 
circulation.  The  removal  of  the  sterno-clavicular  articulation 
and  such  a  portion  of  the  sternum  as  may  be  necessary,  makes 
the  performance  of  the  operation  more  practical  and  one  of  rela- 
tive simplicity  and  safety. 

Am  Surg  20 
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(3)  That  the  absence  of  pain  or  marked  discomfort  following 
the  operation,  the  complete  relief  of  all  the  patient's  symptoms 
and  his  almost  uneventful  recovery  are  remarkable. 

(4)  That  the  secondary  hemorrhages  which  have  occurred  in 
almost  all  of  the  recorded  cases  were  undoubtedly  due  to  local 

Fig.  5. 


Section  of  innominate  artery,  througli  b.  Fig.  2.     a,  Thickening  of  intima  in  artery  at 
d.  Fig.  2.     m,  7)1,  w,  Media.     Further  explanation  in  text. 

sepsis,  and  that  the  recovery  of  this  case  was  due  to  the  accur- 
acy with  which  it  was  possible  to  place  the  ligatures  and  to  the 
asepsis. 

(5)  That  if  the  innominate  is  ligated  at  all,  two  ligatures  are 
necessary,  one  to  act  as  a  breakwater  by  obstructing  the  con- 
stantly recurring  waves  of  blood  coming  from  the  aorta. 

(6)  That  the  collateral  circulation  was  principally  established 
in  this  case  by  a  downward  stream  of  blood  from  the  right 
carotid  and  vertebral  arteries  into  the  right  subclavian  artery. 
That  while  the  fusiform  aneurism  had  shrunken,  there  was  very 
little  fibrinous  clot  above  the  second  ligature  {vide  plate).  This 
would  lead  me  in  another  case  of  fusiform  aneurism  in  this  situ- 
ation to  ligature  the  carotid,  if  possible  the  subclavian  in  its  first 
part,  and,  if  practicable,  the  vertebral. 
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(7)  That  the  unique  behavior  of  the  first  h'gature  that  was 
apph'ed  to  the  innominate  is  perhaps  the  most  interesting  fact 
which  we  learn  from  this  case.  When  the  innominate  artery 
was  tied  something  in  the  wall  was  felt  to  give  way.  The 
ligature  gradually  cut  its  way  through  the  coats  of  the  vessel, 
followed  by  an  inflammation  with  organization  which  prevented 
a  secondary  hemorrhage,  and  finally  rested,  organized,  and 
probably  covered  with  a  smooth  layer  of  the  intima,  inside  the 
innominate  artery.  This  places  a  new  fact  at  our  disposal  as 
regards  final  disposition  of  the  ligature. 

Operations.  No.  i.  Valentine  Mott,  New  York,  1818. 
Death,  26th  day,  by  hemorrhage.  Silk  ligature.  Operation  : 
A  transverse  incision  just  above  the  clavicle,  and  carried  to  the 
upper  part  of  the  sternum,  terminating  immediately  over  the 
trachea,  to  the  extent  of  three  inches.  A  second  incision,  about 
the  same  length,  extending  from  the  termination  of  the  first, 
along  the  inner  edge  of  the  sterno-mastoid  muscle.  The  trian- 
gular flap  was  dissected  back ;  cautious  division  of  sternal  part 
of  mastoid,  and  as  much  of  the  clavicular  portion  as  the  size  of 
the  wound  permitted,  and  the  flap  reflected  up.  Aneurism  of 
innominate,  carotid,  and  subclavian. 

No.  2.  Graefe,  Berlin,  1822,  Death,  68th  day,  from  hemor- 
rhage. Operation  for  subclavian  aneurism.  Longitudinal  in- 
cision along  anterior  edge  of  sterno-mastoid  down  to  sternum. 
Ligature  not  described. 

No,  3.  Norman,  Bath,  1824.  Death,  3d  day,  from  hemor- 
rhage. Operation  for  subclavian  aneurism.  Ligature  and  oper- 
ation not  described. 

No.  4.  Arendt,  St.  Petersburg,  1827.  Death,  8th  day,  from 
sepsis.  Operation  for  subclavian  aneurism.  Ligature  not  de- 
scribed. Operation  :  Incision  three  and  a  half  inches  long,  on 
inner  border  of  sterno-cleido-mastoid  to  half  an  inch  below 
border  of  sternum. 

No.  5.  Hall,  Baltimore,  1830.  Death,  6th  day,  from  hemor- 
rhage. Operation  for  subclavian  aneurism.  Ligature  and  oper- 
ation not  described.     Up  and  walking  about  5th  day. 

No.  6.  Bland,  Sidney,  1832.     Death,  i8th  day,  from  hemor- 
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rhage.  Operation  for  subclavian  aneurism.  Ligature,  thread. 
Operation:  Incision  made,  extending  upward  about  two  inches 
from  the  inner  edge  of  the  sternum,  and  about  an  inch  and  a 
half  downward,  below  the  inner  margin  of  that  bone.  The 
sternal  insertion  of  the  mastoid  muscle  was  divided,  and  dissec- 
tion further  prosecuted  by  the  careful  separation  of  the  fibres  of 
the  sterno-thyroid  and  sterno-hyoid  muscles  in  their  longitud- 
inal direction. 

No.  7.  Dupuytren,  Paris,  1834  (reported,  but  not  performed 
by  him).  Death,  3d  day,  from  hemorrhage.  Operation  for 
subclavian  aneurism.     Operation  and  ligature  not  described. 

No.  8.  Lizars,  Edinburgh,  1837.  Death,  21st  day,  from  hem- 
orrhage. Operation  for  subclavian  aneurism.  Ligature  not  de- 
scribed. Operation  :  Incision  made,  beginning  at  about  one 
inch  over  the  sternum,  and  extending  four  inches  along  the 
inner  margin  of  the  sterno-mastoid  muscle.  The  sterno-hyoid 
muscle  was  then  carefully  divided,  bringing  into  view  the  sterno- 
thyroid muscle,  which  was  cut  across  in  a  similar  manner. 

No.  9.  Hutin,  Paris,  1S42.  Death,  12  hours  after  operation, 
from  hemorrhage.  Operation  for  secondary  hemorrhage  after 
a  penetrating  wound.     Ligature  and  operation  not  described. 

No.  10.  Gore,  Bath,  1856.  Death,  17th  day,  from  hemor- 
rhage. Operation  for  subclavian  aneurism.  Hemp  ligature. 
Operation:  Usual  longitudinal  incision,  and  sternal  attachment 
of  sterno-mastoid  were  divided. 

No.  II.  Pirogoff,  St.  Petersburg,  1856.  Death,  48  hours, 
from  probable  septicaemia.  Operation  for  subclavian  aneurism. 
Ligature  and  operation  not  noted. 

No.  12.  Cooper,  San  Francisco,  1859.  Death,  9th  day,  prob- 
ably from  sepsis.  Operation  for  subclavian  aneurism.  After 
5th  day  became  restless,  had  dyspnoea,  retention,  etc.,  till  death. 
Ligature  not  described.  Operation:  Incision  made,  four  inches 
long,  in  a  line  parallel,  and  half  an  inch  above  the  upper  margin 
of  the  clavicle,  commencing  internal  to  the  sterno-clavicular 
articulation,  and  terminating  near  the  anterior  margin  of  the 
trapezius  muscle.  A  transverse  incision  was  then  made,  com- 
mencing a  little  to  the  inner  side  of  the  centre  of  the  first,  and 
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extending  upward,  external  to  the  sterno-cleido-mastoid  muscle, 
terminated  two  and  a  half  inches  above.  The  summit  of  the 
sternum  and  the  sternal  extremity  of  the  clavicle  were  removed. 
This  barely  made  room  sufficient  to  enable  one  to  reach  the 
arteria  innominata,  owing  to  the  large  size  of  the  aneurismal 
tumor  at  that  point. 

No.  13.  Cooper,  San  Francisco,  i860.  Death,  34th  day, 
from  hemorrhage.  Operation  for  subclavian  aneurism.  Liga- 
ture not  noted.  Same  operation  as  before,  a  portion  of  the 
sternum  and  clavicle  being  removed. 

No.  14.  Smyth,  New  Orleans,  1864.  Recovery.  Operation 
for  subclavian  aneurism.  Carotid  and  innominate  lighted,  and 
54  days  later  the  vertebral  also  ligated.     Ligature  not  noted. 

No.  15.  Lynch,  1867.  Death,  12th  day,  from  hemorrhage. 
Operation  for  secondary  hemorrhage  after  gunshot  wound. 
Ligature  and  operation  not  described. 

No.  16.  Porter,  Dublin,  1867.  Died  of  hemorrhage  six 
weeks  after.  Operation  for  subclavian  aneurism.  Ligature 
not  described.  Clamp  applied  to  innominate  for  three  days 
and  then  removed.     Mott's  operation,  V-shaped  incision. 

No.  17.  Bickersteth,  Liverpool,  1868.  Death,  9th  day,  from 
hemorrhage.  Operation  for  subclavian  aneurism.  Silk  liga- 
ture. Operation :  The  usual  triangular  incision  was  made, 
dividmg  the  sterno-mastoid,  the  sterno-hyoid,  and  the  sterno- 
thyroid muscles.  Passed  a  lead  wire  around  the  innominate 
and  held  it  by  a  clamp.  Two  days  after,  the  wire  separating,  a 
silk  ligature  was  applied  to  the  artery  in  two  places. 

No.  18.  A.  B.  Mott,  New  York,  186S.  Death,  23d  day,  from 
hemorrhage.  Aneurism  burst  into  pleural  cavity.  Operation 
for  subclavian  aneurism.  Mott's  operation.  Innominate  and 
carotid  tied. 

No.  19.  Partridge,  Calcutta,  1870.  Death,  \%  hours  after, 
from  hemorrhage.  Operation  for  secondary  hemorrhage.  Pre- 
vious operation,  ligature  for  aneurism  of  carotid  13  days  before. 
Operation  and  ligature  not  described. 

No.  20.  Buchanan.  Death  in  a  icw  minutes  from  shock. 
Operation  for  subclavian  aneurism. 
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No.  21.  O'Grady,  Dublin,  1873.  Death,  20  hours  after  oper- 
ation, from  shock.  Operation  for  subclavian  aneurism.  Liga- 
ture and  operation  not  described.  Removed  inner  two  inches 
of  clavicle. 

No.  22.  Thompson,  Dublin,  1882.  Death,  42d  day,  from 
hemorrhage.  Operation  for  subclavian  aneurism.  Tape  liga- 
ture of  ox-aorta.  Two  incisions:  first,  along  clavicle,  beginning 
with  anterior  border  of  sterno-mastoid  muscle  and  extending 
outward;  second,  along  inner  border  of  same  muscle,  beginning 
at  same  place.  Sterno-mastoid,  sterno-hyoid,  and  sterno-thy- 
roid  divided. 

No.  23.  Banks,  Liverpool,  1883.  Death,  37th  day,  from  hem- 
orrhage. Kangaroo-tendon.  Operation  for  subclavian  aneurism. 
Innominate  and  carotid  ligatured.     Mott's  operation. 

No.  24.  Bull,  New  York,  1884.  Death,  33d  day,  from  hem- 
orrhage. Operation  for  subclavian  aneurism.  Innominate, 
right  common  carotid,  and  vertebral  arteries  were  all  ligatured 
simultaneously  with  a  double  catgut  ligature. 

No.  25.  May,  Birmingham,  1886.  Death,  19th  day,  from 
hemorrhage.  Catgut  ligature.  Operation  for  subclavian  aneu- 
rism. Incision  along  inner  third  of  clavicle  and  a  second  down 
line  of  common  carotid,  two  meeting  in  episternal  notch.  Flap 
dissected  back,  and  sterno-mastoid,  sterno-hyoid,  and  sterno- 
thyroid muscles  divided. 

No.  26.  Durante,  Rome,  1887.  Death,  i6th  day,  from  hem- 
orrhage and  hemiplegia.  Operation  for  subclavian  aneurism. 
Mott's  operation.     Innominate,  carotid,  and  vertebral  ligatured. 

No.  27.  Lewtas,  India,  1889  (Mendon  Hospital,  Punjab).  Re- 
covery at  report,  43  days  after.  Catgut  ligature.  Operation 
for  hemorrhage  following  traumatic  aneurism  of  subclavian. 
Ligated  carotid  and  innominate.  Incision  along  inner  border 
of  lower  end  of  sterno-mastoid.  Partially  cut  sterno-hyoid  and 
sterno-thyroid. 

No.  28.  Coppinger,  Dublin,  1893.  Recovery  when  exhibited 
at  the  end  of  42  days.  Operation  for  subclavian  aneurism.  In- 
nominate and  carotid  both  ligated.  Operation  and  ligature  not 
described. 
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No.  29.  Burrell,  Boston,  1895.  Recovery,  all  symptoms 
relieved  and  patient  out  and  about.  Two  silk  ligatures  on  in- 
nominate. Operation  for  fusiform  aneurism  of  carotid,  subcla- 
vian and  innominate  arteries.  Death  from  arterio-sclerosis  and 
an  enlarged  and  dilated  heart  on  the  104th  day. 

Bardenheuer  has  a  number  of  times  exposed  the  innominate 
artery  and  the  contiguous  parts  by  resection  of  a  portion  of  the 
manubrium  sterni  and  the  sterno-clavicular  articulation,  while 
removing  tumors  which  involve  the  root  of  the  neck.  He  is 
convinced,  from  his  experience,  that  the  ligature  of  the  innom- 
inate can  only  intelligently  be  carried  out  by  resection  of  a  por- 
tion of  the  sternum  and  sterno-clavicular  articulation. 

Bujalski,  of  St.  Petersburg,  is  said  to  have  ligatured  the  innom- 
inate artery  twice.  No  published  reports  of  the  cases  can  be 
found,  and  they  are  considered  by  most  authors  not  sufficiently 
authentic  to  be  classed  among  the  others.  Not  given  by  Thomp- 
son, because  he  said  he  could  not  verify  them.  Given  by  Le 
Fort,  also  by  Velpeau. 

Unfinished  Operations.  No.  i.  Porter,  W.  H.,  Dublin, 
December,  183 1.  Patient  up  and  about  when  last  reported  on 
the  6ist  day.  Operation  for  subclavian  aneurism.'  Innominate 
exposed,  which  was  greatly  dilated.  Impossible  to  put  ligature 
around.     Wound  dressed  and  healed. 

No.  2.  Hoffmann,  New  York,  1839.  Operation  for  subcla- 
vian aneurism.  Exposed  the  innominate,  intending  to  ligature. 
Finding  the  vessel  so  large,  he  considered  it  inexpedient  to  pro- 
ceed and  abandoned  the  operation. 

No.  3.  Key,  London,  1844.  Patient  died  23d  day  after  oper- 
ation. Attempted  to  ligature  innominate  for  aneurism  of  the 
innominate,  but  had  lo  desist  on  account  of  size  of  tumor. 

No.  4.  Peixeto,  Rio  Janeiro,  1851.  Silk  ligature.  Common 
carotid  had  been  ligatured  previously  for  tumor  of  the  ear,  and 
several  hemorrhages  resulting^  an  "expectant"  ligature  was 
passed  around  innominate  in  case  of  further  hemorrhage,  but  it 
was  not  tightened.  No  further  hemorrhage  occurring,  it  was 
removed  in  five  days. 

1  Operation  described  on  p.  99,  vol.  xvii.,  Guy's  Hospital  Reports. 
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No.  5.  Charity  Hospital,  New  Orleans,  1894.  In  a  personal 
letter  Dr.  Edmond  Souchon  speaks  of  a  case  in  which  the  in- 
nominate was  exposed  by  removal  of  a  part  of  the  sternum,  but 
not  ligatured  because  it  was  found  so  greatly  enlarged. 
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ON  THE  ANATOMY  OF   OBLIQUE    INGUINAL  HER- 
NIA, WITH  SPECIAL  REFERENCE  TO  THE 
OPERATION  FOR  ITS  RADICAL  CURE, 
AND  A  DESCRIPTION  OF  A  MODI- 
FIED PROCEDURE  FOR  THIS 
PURPOSE. 


By  JOHN  H.  PACKARD,  M.D., 

PHILADELPHIA. 


According  to  the  accepted  teachings  of  standard  authorities 
on  anatomy  and  surgery,  the  hernial  sac,  in  cases  of  the  obhque 
or  indirect  inguinal  variety,  comes  down  from  the  abdominal 
cavity  through  the  tube,  derived  from  the  transversalis  fascia, 
which  encloses  the  spermatic  vessels  and  duct,  and  the  lumen 
of  which  is  the  so-called  inguinal  canal.  Among  the  coverings 
of  this  species  of  hernials  always  v!\e.ni\one.d  \.\iq  infundibuliform 
fascia,  which  is  easily  demonstrated  as  a  close  investment  of 
the  constituents  of  the  cord. 

On  this  view  a  soft  knuckle  of  bowel  pushes  before  it  the 
parietal  peritoneum,  and  forces  its  way  into  the  narrow  tube, 
alongside  of  the  spermatic  duct  and  vessels,  stretching  the 
tube  open  until  it  emerges  at  the  external  ring.  One  writer 
distinctly  says  that  the  hernia  "  forces  the  internal  ring."  And 
in  a  work  of  wide  reputation  the  canal  is  figured  as  partly  so 
distended,  the  dilated  and  undilated  portions  being  readily  dis- 
tinguishable. 

It  seems  to  me  that  if  this  idea  be  correct  every  scrotal  hernia 
would  be  of  the  variety  known  as  infantile,  having  only  sac  and 
tunica  vaginalis  between  the  bowel  and  the  testis.  Moreover, 
it  would  seem  that  the  occurrence,  rare  as  it  is,  of  properitoneal 
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or  interstitial  hernia,  is  inexplicable,  unless  it  be  admitted  at 
least  that  there  are  exceptions  to  this  rule ;  that  the  bowel  may- 
descend  with  its  sac  entirely  clear  of  the  so-called  inguinal 
canal,  and  be  not  in  its  course  along  with  the  constituents  of 
the  cord  by  the  envelope  which  surrounds  them. 

Again,  we  often  find  the  sac  easily  isolated,  so  that  it  can  be 
readily  lifted  up  clear  of  the  cord,  leaving  the  spermatic  vessels 
and  duct  lying  surrounded  by  the  intact  infundibuliform  fascia. 
This,  I  presume,  is  a  matter  of  common  observation  with  others, 
as  it  has  been  with  me. 

A  few  words  now  as  to  the  anatomy  of  the  inguinal  region, 
and  especially  of  the  so-called  canal,  of  which  several  anatom- 
ical writers  admit  that  it  is  such  only  in  name.  Having  become 
interested  in  this  matter,  I  have  made  within  the  last  month 
dissections  of  this  part  of  the  body  in  over  twenty  adult  sub- 
jects, three  of  which  were  injected,  the  rest  fresh.  Opportunity 
has  not  offered  for  me  to  make  any  investigation  of  the  condi- 
tion in  early  life,  and  only  once  in  a  case  of  hernia. 

I  have  not  found  in  any  instance  any  dimpling  or  pouching 
of  the  peritoneum,  or  anything  in  the  nature  of  an  adhesion  of 
it  at  or  near  the  inguinal  ring  ;  in  other  words,  any  such  ar- 
rangement as  would  seem  to  predispose  to  an  extrusion  of  the 
bowel  at  that  point  more  than  elsewhere.  Nor  has  there  been 
any  such  pouching  of  the  transversalis  fascia;  in  making  the 
dissection  from  within  I  found  the  internal  ring  almost  always 
by  following  up  the  spermatic  duct  from  within  the  pelvis. 
Sometimes  I  found  at  this  point  a  crescentic  fold  or  thickening 
of  the  fascia  at  the  inner  or  median  side  of  the  ring ;  some- 
times there  was  besides  this  another  fold  at  the  outer  side,  but 
more  generally  there  was  no  such  arrangement.  I  was  never 
able  to  push  my  finger  along  the  course  of  the  cord,  within  the 
infundibuliform  fascia,  without  rupturing  this  latter ;  but  I  did 
not  often  make  the  attempt,  and  perhaps  might  have  used  more 
care  when  I  did. 

The  length  of  the  canal,  measured  from  the  entrance  of  the 
spermatic  duct  to  the  point  of  divergence  of  the  columns  of  the 
external  ring,  was  never  over  an  inch.     In  one  large  and  well- 
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developed  adult  male  it  was  only  half  an  inch.  Circumstances 
prevented  my  making  memoranda  in  all  the  cases. 

Some  weeks  since,  in  talking  of  this  matter  with  Prof.  Brin- 
ton,  he  asked  me  to  examine  the  subject  he  was  using  at  the 
time  in  his  lectures  upon  hernia.  On  complete  dissection  we 
found  the  mouth  of  the  hernial  sac  a  full  inch  above  the  point 
where  the  constituents  of  the  cord  entered  the  canal. 

Cloquet,  Scarpa,  Bourgery,  and  Cooper  give  representations 
of  hernial  sacs,  drawn  from  dissections,  in  which  so  far  as  ap- 
pears there  is  no  trace  of  connection  with  the  cord.  (Cloquet, 
Recherches  Anatoniigues  siir  les  Hemies  de  V Abdomen,  Plate  I., 
Figs.  4  and  5  ;  plate  V.,  Figs,  i,  4,  5,  and  7  ;  plate  VI.,  Figs.  6 
and  7.  Scarpa,  Atlas,  Plate  VI.,  Figs,  i  and  4,  and  Plate  VII. 
Cooper,  Anatomy  and  Surgical  Treatment  of  Abdominal  Hernia, 
Am.  ed.,  Plate  V,  Fig.  7.) 

In  view  of  thfe  facts  now  presented,  I  venture  to  question  the 
correctness  of  the  prevailing  conception  of  the  course  of  oblique 
inguinal  hernia,  namely,  that  the  bowel,  enclosed  in  the  sac, 
follows  exactly  in  the  track  of  the  testicle,  entering  the  canal  at 
the  internal  ring,  passing  through  it,  and  emerging  at  the  ex- 
ternal ring.  Of  course,  it  will  be  understood  that  this  remark 
has  reference  only  to  hernias  which  are  acquired  after  the  com- 
plete closure  of  the  peritoneal  process,  and  not  to  the  congenital 
variety.  The  anatomical  conditions  by  which  the  descent  of  the 
testis  is  determined  are  well-known.  But  in  the  case  of  the 
bowel  the  immediate  cause  is  pressure  from  above,  driving  it  in 
the  direction  of  least  resistance. 

My  conviction  is  that  the  hernial  sac  does  not  usually  occupy 
the  ingidnal  canal  at  all,  but  that  in  a  large  proportion  of  cases, 
at  least,  an  oblique  inguinal  hetnia  is  really  ventral,  only  making 
its  way  out  at  the  external  ring,  and  therefore  seeming  to  have 
passed  through  the  canal. 

When  the  abdominal  wall  is  rendered  tense  in  any  muscular 
effort,  and  the  contents  are  compressed,  it  will  easily  be  seen 
that  at  the  lower  part  on  either  side,  just  above  the  groin,  there 
will  usually  be  less  firm  resistance  than  elsewhere.  Peritoneum 
and  transversalis  fascia  may  yield ;    but  the  transversalis  and 
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internal  oblique  muscles,  backed  by  the  tendon  of  the  external 
oblique,  will  oppose  too  firm  a  barrier,  except  at  their  lower 
edge,  along  which  the  bowel  may  be  crowded  behind  the  last- 
named  tendon,  until  at  the  external  ring  the  lax  intercolumnar 
fascia  allows  it  to  come  forward  and  form  a  tumor  perceptible 
externally.  As  it  must  always  be  that  the  beginning  of  this 
outward  passage  of  the  bowel  and  sac  is  low  down,  and  not  far 
from  the  point  where  the  cord  enters  the  canal,  the  hernial  sac 
and  the  cord  must  lie  very  nearly  if  not  exactly  parallel  to  one 
another. 

Perhaps  it  may  seem  a  presumptuous  thing  to  question  views 
which  have  so  long  been  universally  accepted ;  but  my  earnest 
hope  is  that  the  statements  I  have  now  made  may  be  tested,  as 
they  can  readily  be  by  anyone  having  opportunities  for  dissec- 
tion. If  they  are  well  founded,  as  I  believe  them  to  be,  they 
may  have  some  bearing  on  the  question  of  the  radical  operation 
for  hernia. 

If  the  hernial  sac  and  the  cord  are  quite  separate,  or  if  in 
contact  are  independent  of  each  other,  why  is  it  necessary  to 
interfere  with  the  cord  ?  If  we  can  effectually  obliterate  the 
sac  and  prevent  the  descent  of  the  bowel  without  disturbing  the 
cord  or  dissecting  up  the  abdominal  wall,  it  would  seem  a  desir- 
able thing  to  do,  for  it  is  a  good  rule  in  surgery  to  accomplish 
our  objects  with  the  least  possible  disturbance  or  sacrifice  of 
healthy  structures. 

I  beg  to  present  to  the  Association  a  method  of  operating 
which  I  have  myself  employed  in  a  number  of  cases,  and  which 
has  withstood  some  severe  tests ;  although  I  must  admit  that  in 
no  instance  has  sufficient  time  elapsed  for  me  to  speak  of  ulti- 
mate results. 

This  method  consists  in  complete  isolation  of  the  sac,  and  its 
invagination  so  as  to  convert  the  whole  of  it  into  a  solid  mass, 
plugging  its  mouth,  and  anchoring  it  by  a  suture  passing 
through  the  tendon  of  the  external  oblique  muscle. 

A  curved  incision  is  first  made,  describing  a  semicircular  flap 
of  ample  size.  (Fig.  i.)  This  flap  being  reflected  up,  the 
hernia   is  exposed,  and   the  sac  is   completely  isolated,  which 
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can  often  be  done  simply  by  tearing  with  the  fingers.  Two 
silk  sutures  are  now  passed  through  the  empty  sac,  one  on 
either  side,  at  a  point  close  to  the  external  ring;  a  haemostatic 
forceps  is  applied  to  the  ends  of  each.     The  sac  being  thus 


Fig. 


under  control,  its  fundus  or  tip  is  inverted,  and  with  the  fore- 
finger of  the  left  hand  is  pushed  up  as  far  as  it  will  go,  (Fig. 
2.)  I  believe  that  in  so  doing  the  tip  of  the  finger,  and,  of 
course,  the  fundus  of  the  sac,  can  generally  be  carried  as  far  as 


Fig.  2. 


the  mouth  of  the  sac — the  orifice  by  which  the  bowel  emerged 
from  the  abdominal  cavity.  Now  a  slightly  curved  needle,  with 
an  eye  near  the  point,  and  carrying  a  thoroughly  sterilized  silk 
thread,  is  passed  up  along   the  finger,  to  be  pushed  out  at  one 
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side  through  the  tip  of  the  sac  and  the  tendon  of  the  external 
oblique  muscle.  One  end  of  the  silk  thread  is  caught  and 
drawn  out,  and  then  the  needle  is  withdrawn  slightly,  to  be 
again  pushed  out  at  the  other  side  of  the  tip  of  the  sac  and 
through  the  tendon.  The  other  end  of  the  silk  thread  is  now 
detached  from  the  needle,  which  is  wholly  withdrawn,  and  the 
two  ends  of  the  thread  are  caught  together  in  a  haemostatic  for- 
ceps, but  left  quite  slack. 

The  doubled  sac  is  now  gently  and  cautiously  drawn  down- 
ward by  means  of  the  two  lateral  threads  and  the  fingers,  and 
with  a  small  curved  needle  a  fine  silk  suture  is  carried  from  side 
to  side  back  and  forward  through  it  from  below  upward  as  far 
as  possible,  and  then  from  above  downward,  in  such  a  manner 
that  when  the  two  ends  of  this  suture  are  pulled  tight  the  sac 
can  be  crumpled  up  into  a  solid  mass  (Fig.  3.)  These  ends  are 
tied  and  cut  off  short,  and  the  lateral  threads  are  removed. 


Fig. 


By  drawing  upon  the  ends  of  the  other  silk  thread  the  plug 
formed  of  the  crumpled-up  sac  is  now  pulled  up  tightly  against 
the  under  surface  of  the  tendon  of  the  external  oblique.  It  is 
anchored  there  by  tying  the  ends  on  the  upper  surface  of  this 
tendon,  when  they  are  cut  off  short.  The  skin-flap  is  now  re- 
placed, and  the  wound  sutured  and  dressed  in  the  usual  way. 

In  a  former  paper  on  this  subject  I  spoke  of  the  sac  as  being 
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inverted  as  far  as  the  internal  ring,  and  fastened  there.  But  it 
seems  to  me  now  that  the  object  aimed  at  should  be  simply  to 
invert  the  sac  as  completely  as  possible,  so  that  its  tip  shall  be 
carried  up  and  secured  at  its  mouth,  and  its  (former)  lower  por- 
tion made  to  constitute  a  firm  plug  occluding  its  neck. 

Of  course,  the  patient  must  be  kept  at  absolute  rest  in  bed 
until  after  the  wound  is  completely  healed,  but  I  have  not  in- 
sisted upon  any  special  time  of  confinement.  A  truss  does  not 
seem  to  me  to  be  necessary,  if  the  patient  avoids  any  sudden 
or  violent  muscular  effort  likely  to  bring  undue  stress  upon  the 
parts.  How  long  such  caution  is  to  be  observed  should,  it 
seems  to  me,  be  determined  in  each  case  according  to  circum- 
stances. 

The  solidity  and  efficiency  of  the  plug  must  depend  upon  the 
firmness  of  the  adhesion  which  takes  place  between  the  exten- 
sive serous  surfaces  which  are  held  in  contact  by  the  fine  silk 
suture,  as  well  as  upon  the  security  of  the  suture  which  holds 
the  plug  against  the  under  surface  of  the  tendon  of  the  external 
oblique  muscle. 

In  one  of  my  nine  cases,  that  of  a  man  fifty-four  years  of  age, 
a  severe  bronchitis  came  on  a  few  days  after  the  operation,  and 
the  cough  was  for  several  weeks  very  frequent  and  very  violent ; 
but  it  produced  no  effect  upon  the  condition  of  the  hernia,  and 
the  man  left  the  hospital  well,  without  any  recurrence  of  the 
latter.  Another  patient,  a  man  aged  twenty-two  years,  was  oper- 
ated on  October  24,  1894,  and  has  been  at  work  as  an  orderly 
in  the  Pennsylvania  Hospital  for  five  months  without  any  truss. 
But,  as  was  before  said,  the  length  of  time  that  has  elapsed  is 
too  short  for  me  to  make  a  positive  claim.  I  should  be  glad  if 
the  simplicity  of  the  procedure  and  its  rationale  should  so  far 
commend  it  to  the  profession  as  to  induce  a  trial  of  it  by  other 
surgeons. 

Should  this  plan  in  any  case  prove  a  total  failure,  the  parts  are 
still  in  condition  for  a  renewed  attempt,  either  by  the  same  or 
by  any  other  method. 


CASES  OF  HERNIA  OF   THE  BLADDER  MET  WITH 

DURING  OPERATIONS  FOR  INGUINAL 

AND  FEMORAL  HERNIA. 


BY  CHRISTIAN  FENGER,  M.D., 

CHICAGO. 


Until  the  last  decade,  hernias  of  the  bladder  were  considered 
as  of  comparatively  rare  occurrence  ;  but  since  the  radical  opera- 
tion for  hernia  has  been  revived,  and  has  become  so  common 
as  to  be  almost  an  everyday  operation,  the  bladder  has  been 
met  with  quite  frequently  in  the  course  of  these  operations. 
Although  the  bladder  has  been  encountered  in  almost  all  forms 
of  hernia,  it  is  practically  only  the  femoral  and  inguinal  hernias 
that  we  have  to  deal  with  in  this  regard. 

In  1 89 1  Siegel-^  collected  Ji  cases  of  hernia  of  the  bladder, 
48  of  which  were  inguinal ;  since  that  time  i  3  more  cases  have 
been  reported —  ,  by  Roth,'^  2  by  Walther^^  (published  by  Bour- 
bon)," and  I  each  by  Postempski,'"  Leszinsky,^' Guelliott,^  Israel'^' 
(published  by  Feilchenfeldt),  Thiriar,-^  Reverdin,^*  Kummer,^" 
and  Polaillon,  to  which  I  add  my  case.  This  makes  in  all  62 
cases  of  inguinal  hernia  of  the  bladder.  In  1893  Guepin"  col- 
lected 8  cases  of  femoral  hernia  of  the  bladder,  i  case  being 
reported  by  each  of  the  following  operators  :  Levret,  Habs/ 
Giiterbock,*^  Cooper,  Aue/  Schoonen,-"  and  2  by  Lang.'^  To 
these  I  add  my  2  cases,  making  in  all  10  femoral  hernias  of  the 
bladder. 

In  the  great  majority  of  these  cases  the  hernia  was  not  sus- 
pected before  operation.  There  has  been  so  much  difficulty  in 
recognizing  the  bladder  even  during  operation,  that  in  most  of 
the  cases  the  bladder  was  wounded  before  being  discovered  ;  on 
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this  account  many  of  the  writers  on  this  subject  during  the  last 
five  or  six  years  have  paid  especial  attention  to  and  have  de- 
scribed very  carefully  all  the  essential  characteristics  of  hernia 
of  the  bladder. 

One  of  the  chief  points  in  vesical  hernias  is  the  relation  of 
the  hernial  sac  to  the  bladder,  which  again  is  identical  with 
the  relation  of  the  peritoneum  to  the  protruding  part  of  the 
organ.  This  has  been  clearly  yet  briefly  described  by  Dieffen- 
bach  in  1848,  as  follows  :  "  Hernias  of  the  bladder  have  some- 
times a  hernial  sac,  at  other  times  none.  If  that  part  of  the 
bladder  which  has  a  peritoneal  covering  prolapses,  there  is  a 
hernial  sac.  If  a  part  of  the  bladder  uncovered  by  peritoneum 
protrudes,  the  sac  is  wanting.  If  a  portion  of  the  bladder  on 
the  border  line  between  the  intra-  and  extra-peritoneal  surface 
comes  out,  then  there  is  half  a  hernial  sac."  (That  is,  a  hernial 
sac  is  present  on  half  the  prolapsed  surface  of  the  bladder,  and 
on  the  other  half  the  sac  is  absent.) 

The  location  of  the  hernia  is  invariably  in  the  medial  and 
lower  part  of  the  respective  rings,  inguinal  as  well  as  femoral ; 
if  an  intestinal  hernia  is  also  present  its  contents  are  situated 
above  and  to  the  external  side  of  the  vesical  hernia. 

I.  We  most  frequently  find  the  peritoneum  of  the  sac  cover- 
ing only  a  portion  of  the  prolapsed  bladder,  its  upper  anterior 
surface  is  clad  with  peritoneum,  but  the  inferior  medial  portion 
is  not.  The  sac,  whether  empty  or  filled,  is  ordinarily  larger 
than  the  prolapsed  portion  of  the  bladder ;  it  extends  further 
out  or  lower  down,  so  that  the  bladder  is  found  as  a  small  mass 
at  the  neck  of  the  sac  only,  on  its  inferior  medial  aspect. 

II.  Less  frequently  a  complete  sac  is  found;  that  is,  the  pro- 
truding bladder  is  entirely  covered  by  peritoneum,  as  in  my 
case  of  inguinal  hernia. 

Case  I.  Synopsis.  Left  fv moral  hernia  ;  no  distinct  symptoms 
of  hernia  of  the  bladder;  radical  operation  ;  bladder  not  recog- 
nized and  opened ;  bladder  ivound  sutured  a^id  anchored  to  deep 
portion  of  wound  ;  recovery  without  leakage. — Miss  L.  S.,  school- 
teacher, aged  twenty-three  years,  was  admitted  to  the  German 
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Hospital,  February  3,  1894.  Family  history  negative.  Aside 
from  the  ordinary  diseases  of  childhood  she  was  healthy.  At 
the  age  of  fifteen  she  suffered  from  chlorosis,  which  persisted  for 
four  years.  A  year  later  she  had  uterine  inflammation,  and  in 
August,  1893,  a  mild  attack  of  scarlatina.  Following  this  she 
had  hysterical  attacks,  during  which  she  cried  and  sobbed  so 
much  that  she  thought  it  might  be  the  cause  of  the  present 
disease.  In  October,  1893,  she  noticed  a  soft  tumor  in  the  left 
femoral  region,  which  was  somewhat  tender  and  could  not  be 
reduced  by  presure.  A  few  weeks  later  she  began  to  have  pain 
in  the  tumor,  which  increased  until  it  became  almost  intolerable. 
Patient  says  that  even  when  a  child  she  would  have  to  be  awak- 
ened during  the  night  to  pass  water.  As  she  grew  older  she 
was  obliged  to  get  up  once  or  twice  in  the  night.  When  she 
was  excited  she  would  have  to  urinate  more  frequently.  She 
never  had  any  pain  before,  during  or  after  urination. 

Upon  examination  I  found  an  irreducible  left  femoral  hernia 
the  size  of  a  walnut. 

Operation,  February  5,  1894.  The  A.  C.  E.  mixture  was  em- 
ployed as  an  anaesthetic  on  account  of  albuminuria.  An  incision 
three  inches  in  length  was  made  below  and  parallel  to  Poupart's 
ligament,  across  the  crural  opening.  Blunt  dissection  was  then 
made  down  to  the  empty  sac,  which  was  doubly  ligated  and  the 
end  cut  off.  Reduction  of  the  stump  was  impossible.  A  diffuse 
lipoma,  or  rather  a  conglomeration  of  adipose  tissue,  was  found 
on  the  internal  surface  and  dissected  off.  When  this  was  cutoff 
another  sac-like  cavity  was  opened,  through  which  a  probe 
passed  into  the  abdominal  cavity.  I  believed  this  to  be  the  sac 
of  a  preperitoneal  hernia,  but  as  I  found,  after  dissecting  off  more 
adipose  tissue,  another  sac,  I  searched  for  the  relation  between 
them,  and  found  that  they  all  communicated  and  were  folds  of 
the  abdominal  parietal  peritoneum,  which  was  so  loosely 
attached  to  the  surrounding  peritoneum  that  it  simulated  an 
independent  hernial  sac  or  diverticulum,  but  was  in  reality  a 
portion  of  the  first  cavity,  which  was  curiously  folded  upon 
itself. 

Upon  the  dissection  of  more  adipose  tissue  a  third  peritoneal 
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sac  was  opened.  Still  deeper,  on  the  internal  surface  in  the  medial 
portion  of  the  ring  was  an  ovoid  body,  whitish,  elastic,  the  size 
of  an  almond.  Upon  traction  this  could  be  pulled  out  an  inch 
or  more,  but  no  neck  could  be  seen,  as  the  mass  filled  the  entire 
ring.  It  looked  like  an  ovary  or  the  anterior  surface  of  a  small 
testicle,  but  manipulation  with  the  fingers  proved  that  it  was  a 
thin-walled  empty  sac  whose  walls  moved  against  each  other. 
As  I  supposed  this  to  be  a  fourth  fold,  I  cut  it  open  for  about 
two  inches.  As  its  surface,  although  whitish  and  smooth,  pre- 
sented a  slightly  different  appearance  from  the  peritoneal  surface 
of  an  ordinary  hernial  sac,  I  suspected  that  it  might  be  the 
bladder,  and  my  suspicion  proved  correct,  as  a  sound  in  the 
bladder  met  the  finger  tip  introduced  through  the  opening  in 
the  supposed  sac.  No  urine  escaped,  as  the  bladder  had  been 
emptied  by  catheter.  The  bladder  wound  was  immediately 
united  by  a  row  of  Lembert  sutures  of  catgut,  reinforced  by 
another  row.  In  the  centre  a  heavy  silk  suture  was  inserted, 
with  the  ends  left  long  to  anchor  the  bladder  in  the  wound,  and 
thereby  render  the  abdomen  safe  against  urinary  infiltration. 
The  opening  into  the  peritoneal  cavity  was  then  united,  the 
wound  packed  with  iodoform  gauze,  a  permanent  soft  catheter 
inserted  in  the  bladder,  and  the  usual  dressings  applied. 

A  week  later  the  anchor  suture  was  removed.  The  peritoneal 
wound  was  healed.  Two  weeks  after  the  operation  the  perma- 
nent catheter  was  removed  and  the  patient  catheterized  every 
three  hours.  There  was  at  no  time  any  leakage  of  urine  through 
the  wound,  and  the  patient  made  a  good  recovery.  She  left  the 
hospital  after  seven  and  a  half  weeks.  In  April,  1895,  the 
urinary  trouble  was  the  same  as  before,  but  the  pain  in  the 
region  of  the  hernia  had  disappeared.  She  now  wears  an 
elastic  pad. 

Remarks. — Opening  into  the  bladder  may  be  avoided : 
I.  By  constantly  keeping  the  bladder  in  mind. 
(a)  When  the  hernial  sac,  after  its  neck  has  been  loosened, 
isolated,  and  ligated,  does  not  pass  up  readily  through  the  in- 
ternal ring,  but  stops  in  the  canal. 
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{b)  When,  after  pushing  the  ligatured  neck  of  the  sac  up,  the 
fibrous  ring  is  not  felt  free  all  around,  but  a  mass  remains  which 
fills  the  canal  in  its  inferior  medial  or  internal  portion. 

{c)  When  the  sac  cannot  be  readily  isolated  and  the  neck 
freed,  but  on  one  side  resistance  is  met  with  by  reason  of  adhe- 
sion to  something  in  the  para-peritoneal  space.  This  adhesion 
is  due  to  the  fact,  first,  that  the  peritoneal  covering  of  the  neck 
of  the  bladder  is  adherent  and  cannot  be  stripped  off  sufficiently 
to  form  a  neck  ;  and  second,  that  the  peritoneal  surface  of  the 
bladder  in  hernia  is  not  neck-shaped,  but  is  a  broad  surface,  or 
rather  that  the  presence  of  the  bladder  with  its  broad  back  clad 
with  peritoneum  which  is  adherent,  and  thus  immovable  against 
the  bladder-wall,  does  not  permit  the  formation  of  a  narrow  neck 
for  the  sac;  it  forms  folds  simulating  separate  hernial  sacs. 

[d)  When  separate  sacs  are  encountered,  whether  empty  or 
filled,  suspect  that  this  is  a  traction  phenomenon,  and  examine 
for  bladder.  In  short,  when  there  is  irregularity  or  difficulty  in 
isolating  the  neck  or  in  getting  a  well-shaped  narrow  neck,  be 
suspicious  of  the  bladder.  It  is  only  necessary  to  think  of  the 
bladder  to  avoid  opening  into  it,  unless  its  wall  is  so  thin  that 
it  is  teased  or  torn  open  in  dissecting  off  or  removing  para-peri- 
toneal, or  in  this  case  para-vesical,  Hpomata  or  islands  or  lumps 
of  adipose  tissue. 

{e)  In  vesical  hernia  the  usual  treatment  of  the  neck  of  the 
sac,  as  in  the  ordinary  radical  operation,  namely,  isolation,  trans- 
fixion, and  ligation,  cannot  be  carried  out  as  the  sac  has  no 
narrow  neck.  There  is  only  a  slit-shaped  opening  into  the 
peritoneal  cavity  which  must  be  closed  by  sutures. 

{/)  Be  careful  in  removing  or  dissecting  off  lipomata,  as  the 
bladder  is  often  thin  walled. 

Case  II.  Synopsis.  Left  femoral  hernia  of  five  ye ars^  stand- 
ing; right  femoral  hernia  of  six  montlis"  standing;  the  left  femoral 
hernia  becoming  gradually  irreducible  a7id  painful ;  radical  operation 
for  the  hernia  on  the  left  side ;  bladder  recognized,  demonstrated 
by  passing  urethral  steel  sound  from  the  bladder  out  through  the 
crural  ring,  and  vesical  hernia  reduced. — Mrs.  M.  M.,  aged  fifty- 
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one  years,  was  admitted  to  Mercy  Hospital  February  10,  1894. 
Family  history  negative.  Patient  was  well  up  to  the  birth  of 
her  last  child,  eight  years  ago,  which  was  attended  by  lacerations 
of  cervix  and  perineum.  Soon  after  she  was  troubled  with  sup- 
posed stone  in  the  bladder,  but  no  operation  was  performed  on 
bladder,  cervix,  or  perineum.  Five  years  ago  she  began  to 
have  soreness  in  the  region  of  the  left  groin,  and  noticed  a  slight 
swelling  in  the  left  femoral  region.  This  gradually  increased 
in  size  until  a  year  before  she  came  under  observation  ;  since 
that  time  it  has  not  increased.  In  the  autumn  of  1893  the 
the  patient  noticed  a  tumor  in  the  right  femoral  region,  which 
was  reduced  by  taxis.  At  the  same  time  an  attempt  was  made 
to  reduce  the  tumor  on  the  left  side  by  taxis,  but  on  coughing 
it  became  larger,  and  patient  experienced  pain  of  a  darting  char- 
acter. She  has  never  worn  a  truss  or  support  of  any  kind  ex- 
cepting an  extemporized  cloth  pad. 

Operation,  February  15,  1894.  Upon  examination  in  ether 
narcosis  I  found  a  left  femoral  hernia  the  size  of  a  large  hen's 
egg,  situated  below  Poupart's  ligament.  The  tumor  feels  like 
omentum.  Percussion  dull.  The  hernia  was  irreducible,  but 
Dr.  Morgan  stated  that  he  had  partially  reduced  it  four  days 
before.  An  incision  four  inches  long  was  made  half  an  inch 
below  and  parallel  to  Poupart's  ligament  through  the  skin,  sub- 
cutaneous tissue,  and  fascia.  The  sac-wall  was  thin  and  trans- 
parent, and  I  could  see  omentum  through  it.  The  sac  was  now 
opened,  no  hernial  fluid  escaped;  the  omentum  was  reddish, 
thick,  hard.  The  omentum  was  loosened  from  the  inside  of  the 
sac,  and  three  band-like  adhesions  between  the  omentum,  and 
neck  of  the  sac  divided.  Still  I  could  not  reduce  the  omentum. 
I  pulled  out  more  omentum,  but  at  the  medial  border  of  the 
ring  I  could  not  move  the  omentum  nor  get  my  fingers  around 
it  on  account  of  adhesions.  The  internal  ring  was  narrow,  and 
at  its  inner  lower  border  there  was  a  mass  that  I  could  not 
reduce.  I  then  partially  divided  Poupart's  ligament  upward  so 
as  to  get  at  the  adhesions,  and  divided  the  sac  at  its  upper  sur- 
face. In  this  enlarged  opening  I  found  that  the  adhesions  were 
between  the  omentum  and  peritoneum  on  the  posterior  surface 
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of  the  bladder.  On  pulling  the  adhesion  out  into  view  I  found 
a  sac  or  corner  of  the  bladder  filling  the  medial  and  lower 
aspect  of  the  crural  ring.  The  adherent  omentum  was  loosened 
and  the  omentum  was  now  freely  movable.  The  thickened  extra- 
hernial  omentum  was  divided  into  three  portions,  each  of  which 
was  successively  transfixed,  ligated  and  cut,  and  the  ends  re- 
placed in  the  abdomen.  I  then  attempted  to  isolate  the  neck 
of  the  empty  sac  for  ligature  and  extirpation  by  grasping  the 
borders  of  the  opening  in  the  sac  with  four  artery  forceps  and 
holding  them  forward,  whereupon  I  found  a  body  or  mass  on 
the  lower  wall  of  the  sac,  which  I  suspected  to  be  the  bladder, 
because  it  adhered  to  the  extra-peritoneal  surface  of  the  sac, 
felt  like  a  fold  of  the  bladder,  and  because  I  thought  I  could 
see  the  the  contour  of  the  upper  convex  border  of  the  bladder 
through  the  peritoneal  covering  of  the  peripheral  portion  of  the 
opened  sac.  To  make  sure,  I  introduced  a  male  steel  sound 
into  the  bladder  through  the  urethra,  and  easily  brought  its  tip 
out  through  the  canal  into  the  mass,  thus  easily  demonstrating 
that  this  was  a  vesical  hernia.  The  peritoneal  opening  was 
now  united  by  suturing  the  peritoneum  on  the  posterior  surface 
of  the  bladder  to  the  peritoneum  of  the  abdominal  wall  by  a 
continuous  silk  suture.  The  slit  was  transverse  and  two  to  two 
and  a  half  inches  long.  The  hernia  of  the  bladder  was  now 
reduced  by  pushing  it  into  the  abdominal  cavity  behind  the 
crest  of  the  pubes.  The  crural  ring  was  closed  after  the  method 
of  Bassini.  The  corners  of  the  external  wound  were  now  closed 
by  deep  sutures,  the  middle  of  the  wound,  a  space  an  inch  and  a 
half  long,  being  packed  with  iodoform  gauze.  The  usual  dress- 
ings were  applied.     The  patient  made  an  uneventful  recovery. 

.> 
Remarks. — i.  Vesical  hernia  might  have  been  suspected  from 
the  previous  symptoms  referable  to  the  bladder. 

2.  The  fact  that  in  an  operation  two  weeks  previous  I  had 
opened  the  bladder,  put  me  on  my  guard  and  prevented  a  repe- 
tition of  the  accident. 

3.  During  the  operation  I  remarked,  "  When  a  hernia  pre- 
sents something  unusual,  a  strange  irreducible  extra-peritoneal 
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mass,  the  experienced  operator  thinks  of  the  bladder  and  inserts 
a  sound,  bringing  its  tip  up  into  the  ring. 

4.  To  avoid  opening  into  the  bladder,  think  of  the  bladder 
while  operating. 

Case  III.  Synopsis.  Strangulated  left  inguinal  hernia;  no 
vesical  symptoms,  although  irreducible  hernia  had  existed  for  many 
years  ;  during  operation,  vesical  hernia  found  behind  incarcerated 
intestine,  and  recognized  by  a  steel  soimd  in  the  bladder ;  recovery. 
— V.  F.,  an  Italian,  aged  thirty  years,  bartender,  was  admitted 
to  the  German  Hospital  March  6,  1895,  suffering  from  an  incar- 
cerated left  inguinal  hernia  the  size  of  a  large  orange.  Efforts 
at  reduction  without  anaesthesia  had  been  made  without  avail. 
The  tumor  was  dull  upon  percussion,  and  the  patient  stated 
that  it  had  been  present  for  many  years,  but  had  always  been 
irreducible. 

The  patient  was  immediately  prepared  for  operation,  ether- 
ized and  placed  in  the  dorsal  position.  I  attempted  to  reduce 
the  hernia  for  about  ten  minutes,  but  was  unsuccessful. 

Operation.  Incision  seven  inches  in  length  over  the  hernia. 
The  distended  hernial  sac  presented  in  the  wound,  was  incised 
and  found  to  contain  about  four  ounces  of  reddish-brown  fluid. 
Cultures  were  made  from  this  fluid,  but  with  negative  results. 
The  hernial  sac  contained  about  six  inches  of  small  intestine. 
There  was  deep  congestion  of  the  vessels,  but  no  signs  of  gan- 
grene. The  constricting  portion  of  the  ring  was  cut  and  the 
intestine  replaced.  In  the  upper  medial  part  of  the  sac,  I  found 
a  flat,  tongue-shaped  tumor  one  and  one-quarter  inches  long 
resembling  a  lipoma.  A  sound  passed  up  into  the  apex  of  the 
bladder  passed  into  this  mass,  and  thus  proved  that  it  was  a 
diverticulum.  The  vesical  hernia  was  now  replaced  in  the 
abdomen,  and  the  internal  ring  nearly  closed  by  sutures,  which 
brought  the  fascia  together.  The  wound  was  irrigated  with 
warm  boric  acid  solution.  I  next  united  the  fascia  of  the  exter- 
nal oblique,  and  passed  a  thick  strip  of  iodoform  gauze  subcu- 
taneously  down  to  the  middle  of  the  scrotum,  where  an  incision 
was  made  and  another  heavy  gauze  drain  passed  up  subcutane- 
ously  to  a  point  a  little  above  and  internal  to  Poupart's  liga- 


HERNIA     OF    THE    BLADDER.  329 

merit.  Another  heavy  strand  of  gauze  was  packed  in  the 
middle  of  the  wound  and  skin  sutures  applied.  The  hernia 
was  direct,  and  had  probably  never  been  entirely  reduced.  The 
diverticulum  of  the  bladder  was  first  forced  down,  and  became 
a  predisposing  cause  for  the  intestinal  hernia,  which  was  forced 
down  during  an  attack  of  coughing. 

Remarks.  The  strangulated  loop  of  small  intestine  was  con- 
gested, but  viable,  and,  after  being  washed,  returned  to  the  abdo- 
men. No  omentum  was  found,  but  in  the  inner,  medial,  and 
lower  aspect  of  the  inguinal  canal  there  was  a  small  Hpoma-like 
mass  extending  like  a  tongue  down  into  the  lower  posterior 
part  of  the  hernial  sac.  I  first  thought  of  omentum,  but  it  was 
smooth  ;  then  of  a  para-peritoneal  lipoma,  but  it  was  flat,  with  a 
broad  base;  I  also  thought  of  the  bladder,  and,  to  find  out  the 
relation  of  the  tumor  to  the  bladder,  I  introduced  a  sound  into 
the  latter,  and  found  that  the  tumor  was  hollow  and  empty,  and 
was  aflat,  empty  diverticulum  or  prolongation  of  a  corner  of  the 
bladder,  resembling  the  cornu  of  a  uterus  bicornis. 

The  diverticulum  was  a  smooth,  yellow  tongue-shaped  flat 
mass,  an  inch  and  a  quarter  long  and  an  inch  broad.  When 
taken  between  the  thumb  and  finger  it  feels  like  an  empty  glove 
finger,  and  its  walls  appear  to  be  half  a  centimetre  to  one  centi- 
metre thick.  A  curved  steel  sound  was  passed  into  the  bladder, 
but  its  end  could  not  be  brought  up  and  out  of  the  inguinal 
canal.  The  diverticulum  could  now  be  inverted  an  inch  and  a 
half  into  the  lumen  of  the  bladder,  and  the  end  and  curve  of  the 
sound  could  be  easily  made  out.  I  could  pass  the  diverticulum 
by  pressing  the  corner  of  the  bladder  down  over  the  end  of  the 
sound,  so  that  the  curved  end  of  the  sound  was  inside  the  diver- 
ticulum in  its  whole  length  for  over  an  inch,  and  its  tip  was  at 
the  apex  of  the  diverticulum. 

I  might  have  filled  the  bladder  with  water  and  made  the 
diverticulum  stand  out  of  the  inguinal  canal  like  a  thumb,  for 
demonstration  to  the  students,  but  for  my  own  diagnosis  this 
was  not  necessary. 

I  reduced  the  diverticulum  ;  that  is,  I  replaced  it,  pushing  it 
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into  the  abdomen  behind  the  internal  opening  of  the  inguinal 
canal. 

Case  IV.  Synopsis.  Left  scrotal  vesical  hernia  of  fourteen  years' 
standing,  finally  becoming  irreducible  and  causing  difficulties  in 
micturition  and  transient  hcematuria  and  cystitis ;  operation  re- 
fused.— D.C.,  dry  goods  merchant,  aged  fifty-nine  years,  consulted 
me  in  May,  1895.  Family  history  negative.  Had  ordinary  chil- 
dren's diseases,  no  veneral  disease.  Patient  is  married  and  has 
six  healthy  children.  The  present  trouble  began  in  1 881,  when 
he  occasionally  experienced  severe  pain  in  the  inguinal  region 
after  walking,  which  persisted  until  he  sat  or  lay  down.  Upon 
examination  he  found  a  tumor,  the  size  of  a  hen's  &%%,  in  the 
left  inguinal  region.  This  could  be  forced  back  when  he  stood 
up,  and  disappeared  spontaneously  when  he  lay  down.  He 
consulted  a  physician,  who  diagnosticated  inguinal  hernia,  and 
prescribed  a  truss.  The  truss  gave  relief  until  a  year  ago,  when, 
upon  coughing,  he  felt  pain  in  the  left  inguinal  region.  About 
the  same  time  he  noticed  that  his  urine  was  bloody,  especi- 
ally after  he  had  walked.  If  he  remained  perfectly  quiet  there 
was,  as  a  rule,  no  blood  in  the  urine.  He  had  no  pain  referable 
to  the  bladder. 

He  consulted  me,  and  I  prescribed  for  him,  and  after  three 
or  four  weeks  the  haematuria  disappeared,  and  has  not  since 
returned. 

About  a  year  and  a  half  ago  the  hernia  commenced  to  in- 
crease in  size  and  extended  slowly  down  into  the  scrotum.  The 
pain  was  very  severe  when  he  walked  without  his  truss.  In 
February,  1895,  he  ceased  to  wear  the  truss. 

About  five  weeks  ago  the  urinary  difficulty  became  promi- 
nent. Just  before  urinating  the  tumor  would  become  enlarged 
and  tense,  but  would  reduce  in  size  and  become  soft  after  urina- 
tion. He  was  obliged  to  urinate  about  every  two  hours  ;  although 
there  was  still  some  swelling,  he  felt  that  the  bladder  was  emptied 
at  each  urination. 

At  present  the  hernia  increases  in  size  prior  to  urination,  and 
partly  or  entirely  disappears  after  urination.    The  patient  wears 
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no  truss,  and,  unless  he  walks  too  long — an  hour  or  more — has 
no  pain.  When  he  stands  too  long  he  has  a  sensation  of  weight 
in  the  scrotum,  which  passes  away  when  he  sits  down.  The 
hernia  is  irreducible,  but  otherwise  the  patient  is  in  good  health, 
and  does  not  want  any  operation. 

III.  The  cases  most  rarely  met  with  are  those  in  which  there 
is  no  sac  at  all,  the  protruding  portion  of  the  bladder  being 
entirely  extra-peritoneal. 

Symptoms. — The  classical  symptoms  of  hernia  of  the  bladder, 
such  as  disturbance  of  urination,  the  patient  having  to  press  on 
the  hernia  to  empty  the  bladder,  or  fluctuation,  the  hernial 
tumor  increasing  in  size  before  urination,  are  met  with  only  in 
very  pronounced  cases,  where  a  large  portion  of  the  bladder 
enters  the  hernia.  There  is,  of  course,  no  difficulty  in  the  diag- 
nosis of  cases  of  this  kind. 

In  only  a  few  of  the  cases  encountered  during  operations  for 
hernia,  vague  subjective  vesical  symptoms  had  been  observed, 
which  caused  suspicions  of  vesical  hernia.  In  the  majority  of 
cases  there  are  no  vesical  symptoms  at  all,  since,  when  a  vesical 
hernia  is  small,  it  gives  no  distinctive  symptoms.  A  symptom 
of  possible  value  is  the  pain  and  tenderness  in  the  almost  always 
irreducible  hernia;  but  if  this  pain  does  not  radiate  downward  in 
the  direction  of  the  bladder  it  is  of  little  value  in  distinguishing 
between  the  bladder  and  other  contents  of  the  hernia. 

It  is  important  to  know  the  different  aspects  under  which  the 
bladder  presents  when  unexpectedly  encountered  during  the 
operation  for  hernia.  In  this  connection  the  distribution  of 
the  adipose  tissue  surrounding  the  bladder  is  of  interest.  Some- 
times there  is  no  adipose  tissue  at  all,  and  the  bladder-wall  then 
presents  the  well-known  network  of  muscle  fibres.  There  is 
more  frequently,  however,  a  layer  of  adipose  tissue  surrounding 
the  wall  of  the  bladder.  This  adipose  tissue  may  be  a  uniform, 
thin,  smooth  layer  under  the  peritoneum,  as  in  my  third  case, 
or  a  uniform  layer  covering  the  extra-peritoneal  portion  of  the 
bladder,  or.  as  is  most  common,  the  adipose  tissue  forms  irregu- 
lar, smaller  or  larger,  often  multiple  lipomatous  masses,  such 
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as  are  found  everywhere  near  the  peritoneum.  In  exceptional 
cases  these  lipomatous  masses  attain  considerable  size,  but  ordi- 
narily they  vary  in  size  from  a  hazelnut  to  a  walnut.  Roux 
found  an  adipose  mass  6  to  7  cm.  in  diameter,  not  clad  with 
peritoneum,  and  supposed  it  to  be  degenerated  omentum. 
Lucas-Champonniere  found  an  adipose  mass  below  the  hernial 
sac,  which  he  believed  to  be  a  second  hernial  sac.  Monod^^ 
found  a  large  adipose  mass,  not  resembling  omentum,  which 
was  a  lipoma  covering  the  prolapsed  corner  of  the  bladder. 
Lanz^^  found  a  mass  the  size  of  a  pigeon's  egg,  looking  like  a 
subserous  lipoma,  on  the  posterior  side  of  the  hernial  sac.  Sim- 
ilar adipose  masses  were  found  in  ii  out  of  the  27  cases  tabu- 
lated by  Lejars.^^ 

In  the  cases  where  no  lipomatous  masses  were  found  the 
bladder  presented  in  various  ways.  Berger  found  a  bluish-gray 
dense  nodule  the  size  of  a  hazelnut,  adherent  to  the  under  sur- 
face of  the  sac.  Lanz^^  observed  a  bluish,  transparent  mass  i 
cm.  long,  resembling  a  duplication  of  the  hernial  sac.  Walther 
found  a  voluminous  cystic  pouch  coming  out  from  the  medial 
corner  of  the  inguinal  canal.  Postempski'"  describes  a  mass 
which  looked  like  a  thickened  hernial  sac,  but  upon  dissection 
he  saw  the  muscular  fibres  of  the  bladder,  and  Kronlein  reports 
a  case  in  which  a  similar  appearance  enabled  him  to  make  a 
diagnosis  of  hernia  of  the  bladder. 

In  other  cases,  in  the  attempt  to  isolate  the  sac  for  ligation 
at  the  neck,  there  was  found  only  a  thickening  of  the  neck  on 
its  inferior  medial  aspect,  as  in  Boeckel's  case,  cited  by  Hedrich,- 
in  which  this  part  of  the  sac  was  thick,  soft,  and  fleshlike,  and 
in  which  he  recognized  the  muscle  fibres  of  the  bladder  and 
avoided  opening  it. 

It  will  be  seen  that  we  cannot  expect  the  diagnosis  to  be 
made  before  operating;  in  exceptional  cases  only,  one  or  an- 
other vesical  symptom  leads  to  a  suspicion  of  vesical  hernia. 
But  a  suspicion  is  in  itself  an  advantage,  as  it  calls  attention  to 
the  bladder,  and  merely  thinking  of  the  bladder  during  the  radical 
operation  for  hernia  may  prevent  the  operator  from  wounding 
it.     Thus,  for  instance,  Boeckel,  Lanz,  and  myself,  after  wound- 
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ing  the  bladder  in  our  first  cases,  avoided  this  accident  in  our 
subsequent  cases  by  simply  bearing  the  bladder  in  mind  when 
some  unusual  appearance  presented  in  the  hernia. 

We  have  two  methods  of  positive  diagnosis  during  opera- 
tion: First,  injection  into  the  vesical  hernia  by  filling  it  from 
the  bladder  ;  and  second,  introduction  of  a  sound  through  the 
extra-hernial  into  the  intra-hernial  portion  of  the  bladder. 

Injection  of  the  intra-hernial  portion  of  the  bladder  is  an  ex- 
cellent means  of  diagnosis  when  it  succeeds.  In  most  of  the 
cases,  however,  the  ring  is  so  narrow  that  the  fluid  from  the 
bladder  does  not  enter  the  hernial  portion.  Monod'*'  suspected  a 
hernia  of  the  bladder  before  the  operation,  but  injection  proved 
negative  at  this  time.  Injection  during  the  operation,  when  the 
conditions  led  the  operator  to  think  of  the  bladder,  also  proved 
negative  until  the  ring  had  been  divided,  in  Kronlein's,  Boeckel's, 
and  Monod's  cases.  Consequently  filling  the  hernial  portion  of 
the  bladder,  to  be  proof  positive,  must  be  preceded  by  free  divi- 
sion of  the  ring,  and  this  can  always  be  done  safely  in  an  upward 
direction. 

A  curved  metal  sound  passed  into  the  bladder,  and  from  the 
bladder  out  into  the  hernial  portion,  has  proved  an  excellent 
means  of  diagnosis  in  the  cases  operated  upon  by  Roth,^''  Kum- 
mer,^^  and  myself.  For  this  procedure,  however,  it  is  also 
necessary  to  have  a  wide  ring  or  to  divide  the  ring  as  in  Roth's 
and  my  own  case.  Sometimes  the  end  of  the  sound  can  be 
passed  out  into  or  through  the  canal,  as  in  my  case  of  femoral 
hernia.  If  the  sound  cannot  extend  as  far  as  this,  a  finger 
passed  down  through  the  widened  ring  will  meet  the  tip  of  the 
sound  in  the  bladder,  and  the  hernial  portion  of  the  bladder, 
when  made  movable,  can  be  pushed  down  over  the  sound,  as  in 
my  case  of  inguinal  hernia. 

I  can  see  no  objection  to  dividing  the  ring  sufficiently  for  the 
introduction  of  a  finger  for  diagnostic  purposes,  since  this  divi- 
sion has,  as  a  rule,  to  be  made  in  order  to  enable  the  operator 
to  reduce  the  prolapsed  bladder,  and  since  the  divided  ring  can 
easily  be  reunited  after  reduction  of  the  hernia.  Lanz''^  is  hardly 
right  when   he  argues  against  this  procedure,  which   he   calls 
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laparo-herniotomy,  as  a  dangerous  addition  to  the  operation, 
and  his  argument  is  incomplete  when  it  is  remembered  that  in 
all  operations  for  hernia  we  do  not  hesitate  to  divide  the  ring 
sufficiently  for  exploration  and  operation  to  secure  a  normal 
condition  of  the  reduced  contents  of  the  hernia,  division  of  ad- 
herent omentum  or  loosening  of  intestinal  adhesions  to  the 
intra-peritoneal  portion  of  the  ring. 

Digital  exploration  through  a  wide  or  divided  ring,  as  prac- 
tised by  Walther,  will  also  help  in  the  diagnosis  of  hernia  of 
the  bladder  when  it  is  seen  that  a  mass  or  sac  found  in  the 
hernia  leads  down  behind  the  symphysis  toward  the  bladder, 
but  is,  of  course,  less  positive  than  when  combined  with  exami- 
nation with  the  sound.  But  even  examination  with  the  sound 
has  sometimes  proved  negative,  as  in  Postempski's^^  case,  in 
which  he  recognized  the  muscular  fibres  of  the  bladder,  intro- 
duced a  sound,  found  that  he  could  not  pass  it  up  into  the 
suspected  mass,  concluded  that  his  suspicion  was  unfounded, 
and  opened  into  the  bladder. 

In  large  vesical  hernias  with  typical  symptoms,  the  diagnosis 
is,  of  course,  not  very  difficult,  but  such  cases  are  comparatively 
rare,  as  in  sixty-five  operations  collected  by  Siegel,-^  in  which 
vesical  hernia  was  found,  diagnosis  prior  to  operation  was  made 
in  only  12  cases. 

The  bladder  has  been  frequently  wounded  during  the  radical 
operation  for  hernia.  Lejars,^^  in  1893,  collected  20  cases,  in 
15  of  which  the  wound  in  the  bladder  was  immediately  recog- 
nized ;  in  the  remaining  5  cases  the  wound  of  the  bladder  was 
not  recognized  until  later.  Besides  the  cases  of  Israel,  Berger, 
Guelliot,  Aue,  and  Jungengel,  cited  by  Lejars,  there  are  on 
record  the  cases  of  Leszinsky,''  and  Habs,^  and  Reverdin^* 
found  on  microscopic  examination  of  the  sac  by  Zahn  that  the 
sac  was  partly  bladder.  In  these  cases  the  diagnosis  is  either 
made  when  the  urine  shows  in  the  dressings  or  when  tenesmus 
and  hc-ematuria  occur. 

It  is,  of  course  extremely  difficult  to  make  the  diagnosis  in 
cases  of  vesical  hernia  with  no  sac.  Thus  Aue,  in  a  case  of 
femoral  hernia,  found  no  peritoneal  covering,  and  supposed  the 
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bladder  to  be  the  hernial  sac.  He  then  made  an  incision  above 
Poupart's  ligament  into  the  abdominal  cavity,  and  attempted  to 
make  digital  exploration  of  the  sac,  but  found  no  opening. 
Jungengel  had  a  similar  experience,  in  which  he  took  the  blad- 
der for  an  empty  sac,  ligated  it  and  cut  it  off  without  seeing  any 
other  sac.  He  must  have  opened  a  fold  of  peritoneum,  as  when 
reopening  of  the  wound  became  necessary  two  days  later,  on 
account  of  haematuria  and  tenesmus  of  the  bladder,  a  large 
amount  of  blood  was  found  in  the  peritoneal  cavity. 

The  danger  of  wounding  the  bladder  is  not  so  great  as  would 
naturally  be  expected.  Six  patients  out  of  the  20  cases  of 
bladder  wounds  collected  by  Lejars'*  died,  but  the  cause  of 
death  was  almost  invariably  independent  of  the  wound  of  the 
bladder,  such  as  strangulation  of  the  intestine,  hemorrhage, 
pneumonia,  embolism,  etc.  In  the  majority  of  the  cases  in 
which  the  bladder  is  healthy,  the  wound  heals,  usually  after  a 
temporary  fistula  has  existed  for  a  variable  time,  weeks  or 
months.  The  fistula  has  also  healed  in  cases  in  which  the 
bladder  was  not  recognized.  When  the  bladder  wound  was 
recognized  and  sutured  a  temporary  fistula  usually  formed ; 
Lejars  found  primary  union  in  only  two  out  of  nine  cases  of 
primary  suture. 

The  prognosis  of  femoral  hernias,  of  which  Guepin.^  in  1893, 
collected  8,  and  to  which  I  have  added  2,  was  as  follows :  With 
the  exception  of  Livret's  case,  which  was  not  operated  upon, 
all  were  discovered  accidentally  during  the  operation.  The 
bladder  was  opened  in  5  cases,  those  of  Habs,  Giiterbock,  Lanz 
(first  case),  Aue,  and  my  first  case.  It  was  not  opened  in  Cooper's, 
Lanz's  second  case,  Schoonen's,  and  my  second  case.  The  wound 
in  the  bladder  healed  without  a  fistula  in  Lanz  and  my  case.  A 
temporary  fistula  formed  in  the  cases  of  Habs  and  Aue,  and 
only  one  of  the  patients,  namely,  Giiterbock's,  died,  not  at  all 
from  the  wound  in  the  bladder,  but  from  an  entirely  independent 
perforation  of  a  diseased  intestine. 

Treatment.  Hernias  of  the  bladder  which  have  given  symp- 
toms sufficiently  distinct  for  certain  diagnosis  have  been  treated 
by  replacement  when  this  was  possible,  by  being  left  alone  as 
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not  being  imminently  dangerous  to  life,  or,  finally,  have  been 
operated  upon.  Early  operation,  when  the  diagnosis  can  be 
made,  is  advocated,  since  the  vesical  hernia  is  likely  in  the 
course  of  time  to  cause  cystitis,  and  finally  ascending  pyelitis 
and  nephritis.  Thus  Justo"  (cited  by  Lejars)  operated  upon  a 
large  vesical  hernia  in  a  case  in  which  the  patient  had  himself 
made  the  diagnosis  from  the  difficulty  in  urination  three  weeks 
after  symptoms  of  strangulation  had  disappeared  by  taxis.  He 
excised  the  sacculated  portion  of  the  bladder  6  cm.  in  length, 
and  sutured  the  wound  in  the  bladder,  which  was  8  or  9  cm. 
long. 

In  a  great  majority  of  cases,  however,  an  operation  on  the 
bladder  is  not  planned,  as  no  diagnosis  has  been  made.  The 
question  as  to  the  treatment  of  the  bladder  accidentally  met 
with  during  operations  for  hernia  is  twofold  :  First,  how  to  treat 
the  bladder  when  it  is  recognized  and  not  yet  opened,  and, 
second,  what  to  do  when  the  bladder  is  accidentally  opened. 

When  hernia  of  the  bladder  is  recognized  during  operation 
the  operator  will,  as  a  rule,  avoid  opening  into  the  bladder  and 
limit  himself  to  replacement  of  the  prolapsed  portion  within  the 
abdomen.  But  here  the  question  has  been  brought  up,  as  for 
instance,  by  Monod^*"  and  Delageniere^,  whether  it  is  not  better 
to  extirpate  the  prolapsed  portion  of  the  bladder,  as  it  often 
forms  a  diverticulum  with  weakened  muscular  walls  and  cover- 
ing lipomatous  masses.  They  fear  that  a  diverticulum  of  this 
kind  may  cause,  by  reason  of  incomplete  evacuation,  retention, 
cystitis,  and  even  formation  of  calculi,  and,  as  accidental  wounds 
in  healthy  bladders  have  healed  so  readily,  they  consider  extir- 
pation of  the  hernia  as  possibly  safer  for  the  patient.  It  is  not 
advisable  to  formulate  a  general  rule  in  this  respect,  because 
most  of  the  smaller  vesical  hernias  do  not  have  the  shape  of  a 
diverticulum  with  a  narrow  neck,  but  when  the  hernia  is  loos- 
ened we  find  the  bladder-wall  at  this  point  drawn  out  to  some 
extent,  but  the  communication  at  the  base  is  usually  broader 
than  the  middle  of  the  prolapsed  portion.  Therefore,  in  the 
majority  of  cases  the  prolapsed  portion  of  the  bladder  when 
reduced  will  not  be  the  seat  of  retention. 
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Extirpation  of  the  vesical  hernia  will  always  prolong  the  ope- 
ration, and  inasmuch  as  primary  union  seldom  takes  place,  it  ne- 
cessitates so  much  effective  deep  drainage  of  the  bladder-wound 
that  it  must  of  necessity  interfere  with  the  course  of  the  modern 
radical  operation.  When  the  wound  in  the  bladder  has  to  be 
drained  the  successive  layers  of  the  canal  cannot  be  closed,  as 
in  Bassini's  operation.  Thus  the  result  of  the  radical  operation 
for  hernia,  namely,  the  prevention  of  relapse,  is  to  some  extent 
jeopardized.  Furthermore,  the  necessity  of  either  a  permanent 
catheter  in  the  bladder,  or,  at  all  events,  frequent  catheterization, 
is  a  disagreeable  nnd  possibly  dangerous  element  in  the  after- 
treatment,  and  finally,  the  urinary  fistula,  although  only  tem- 
porary, takes  weeks  or  months  to  close. 

On  the  other  hand,  if  the  prolapsed  bladder  is  reduced  with- 
out opening,  there  is  no  interference  with  the  typical  short 
aseptic  course  of  the  radical  operation  for  hernia.  Monod,'"  in 
his  own  case,  having  made  the  diagnosis  during  the  operation, 
replaced  the  unopened  bladder.  Lanz^^  also  did  this  in  his 
second  case,  but  he  deliberated  upon  the  advisability  of  making 
the  diagnosis  positive  by  opening  into  the  bladder.  The  other 
operators  who  have  made  the  diagnosis  during  the  operation 
before  opening  into  the  bladder  have  rejoiced  at  being  able  to 
replace  the  bladder  without  wounding  it. 

When  the  bladder  has  been  opened  there  is  little  controversy 
as  to  the  treatment  of  the  wound.  A  double  or  triple  row  of 
extra-mucous  sutures  should  be  applied.  When  the  wall  of  the 
bladder  at  the  border  of  the  wound  is  torn  or  very  thin,  some 
of  the  operators  have  excised  a  portion  of  the  lipomatous  area, 
so  as  to  be  able  to  apply  the  sutures  in  a  thicker  and  more 
nearly  normal  bladder-wall.  This  is  a  very  rational  procedure, 
inasmuch  as  experience  has  taught  us  that  even  careful  primary 
suture  of  the  bladder-wall  does  not  always  secure  primary 
union,  but  that  slight  leakage  follows  in  the  majority  of  cases. 
It  therefore  seems  advisable  to  do  as  I  did  in  my  first  case, 
namely,  to  anchor  the  wound  of  the  bladder  by  a  temporary 
suture  to  the  deepest  part  of  the  ring.  If,  as  happened  in  my 
case,  no  leakage  takes  place,  the  anchoring  suture  has  done  no 
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harm  ;  if  leakage  takes  place  it  may  lead  the  urine  out  through 
the  wound  and  prevent  it  from  entering  the  peritoneal  cavity. 
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DISCUSSION   UPON   HERNIA. 

Dr.  Charles  McBurney,  of  New  York. 

I  shall  confine  my  remarks  entirely  to  the  subject  of  inguinal 
hernia,  as  I  think  it  is  sufficiently  illustrative  of  what  we  have  to 
say.  Nothing  is  more  interesting  in  the  study  of  operative  surgery 
than  to  notice  the  extraordinary  rapidity  with  which  the  operative 
surgery  of  hernia  has  developed  in  the  last  eight  or  nine  years.  When 
we  consider  that  within  a  few.  years  papers  were  being  written  upon 
the  medical  cure  of  inguinal  hernia  by  the  injection  of  a  prepara- 
tion of  white-oak  bark,  and  that  to-day  incisions  are  made  from  the 
internal  abdominal  ring  into  the  scrotum,  every  tissue  divided,  and 
the  cord  transplanted ;  when  we  consider  that  all  this  has  taken  place 
in  less  than  ten  years,  we  may  well  wonder  at  the  rapidity  of  the 
change.  I  think  at  present  there  is  a  very  general  opinion  among 
surgeons  of  the  especial  objects  to  be  obtained  in  operating  upon  in- 
guinal hernia.  My  own  feeling  is  somewhat  different  from  that  of 
Dr.  Packard.  I  think  the  presence  of  the  cord  and  of  the  tranversalis 
fascia  about  the  entrance  of  the  canal  to  be  of  the  very  utmost  impor- 
tance when  speaking  of  the  treatment  of  inguinal  hernia.  It  is  gen- 
erally recognized,  I  think,  that  there  are  three  different  points  to  be 
attended  to  in  the  radical  treatment  of  this  hernia,  and  these  three 
may  be  mentioned  as  follows  :  ist,  the  sac  itself;  2d,  the  tendency  to 
the  reformation  of  the  sac  at  the  original  point ;  3d,  the  weak  abdominal 
wall  that  extends  along  the  anterior  aspect  of  the  canal.  It  has  seemed 
to  me  that  the  absolute  removal  or  the  obliteration  of  the  sac  of  an 
inguinal  hernia  is  a  sine  qua  non.  In  this  connection  I  would  like  to  say 
that  the  value  of  Macewen's  operation  has  seemed  to  me  not  to  be  in 
the  formation  of  a  "  plug,"  but  simply  in  the  obliteration  of  the  sac. 
In  that  operation  the  sac  is  obliterated  as  completely  as  when  it  is 
taken  away.  The  only  difference  is  that  in  one  case  the  material  is 
left,  and  in  the  other  case  it  is  removed.  It  is  hardly  worth  while,  I 
think,  to  discuss  any  operation  that  does  not  include  the  complete  ob- 
literation of  the  sac.  All  operations  which  mean  leaving  the  upper 
portion  of  the  sac  are  absolutely  and  essentially  defective,  in  my 
opinion.  The  recurrence,  or  the  tendency  to  the  recurrence,  of  her- 
nia, is  also  one  of  the  important  points  to  be  considered  in  speaking 
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of  the  radical  treatment  of  hernia.  The  sac  having  been  removed,  the 
next  question  is,  How  shall  we  prevent  the  reformation  of  the  sac  ? 
It  has  remained  for  the  brilliant  work  of  Dr.  Halsted,  of  Baltimore, 
our  colleague,  to  furnish  a  solution  of  that  problem.  Of  course,  there 
will  be  a  large  difference  of  opinion  as  to  the  importance  or  unimpor- 
tance of  the  continued  residence  of  the  cord  in  its  normal  situation.  My 
own  belief  is  that  the  particular  point  of  residence  of  the  cord  has  a  great 
deal  to  do  with  the  recurrence.  The  continued  presence  of  the  cord 
in  its  original  situation  is  the  chief  reason  why  recurrences  have  been 
so  frequent.  The  removal  of  the  cord  from  its  original  situation,  and 
the  diminution  in  its  size  by  the  removal  of  the  large  veins,  the  plac- 
ing of  it  in  an  entirely  new  situation,  are  all  steps  of  the  greatest  im- 
portance in  the  treatment  of  hernia.  Much  attention  used  to  be  paid 
by  Macewen  to  the  obliteration  of  the  inguinal  canal.  But  so  long  as 
the  cord  remains  there  this  is  impossible.  The  removal  of  the  cord 
and  the  emptying  of  the  canal  have  made  the  closing  and  strengthening 
of  it  possible.  These  are  the  points,  in  my  opinion,  most  worthy  of 
consideration  in  talking  about  the  operation  for  the  radical  cure  of 
inguinal  hernia. 

I  should  like  to  take  this  opportunity  to  speak  of  an  operation 
which  goes  under  my  own  name.  This  was  devised  at  a  time  when 
the  treatment  of  hernia  was  in  a  very  imperfect  state.  I  remember 
that  at  the  time  when  I  read  a  paper  bearing  upon  the  treatment  of 
hernia  by  my  operation,  the  injection  of  white-oak  bark  into  the  con- 
nective tissue  was  largely  practised.  At  that  time  that  method  was 
applied  to  all  sorts  of  hernias.  It  is  very  difficult  to  keep  track  of  the 
many  charity  cases  one  has,  but  I  have  followed  mine  up  with  a  fair 
degree  of  accuracy.  I  cannot  say  that  the  results  of  my  operation 
give  me  much  gratification,  and  I  should  no  longer  think  of  offering 
it  as  a  desirable  one.  I  think  that  the  recurrences  after  my  operation 
have  been  about  30  per  cent.  My  observations  are,  many  of  them, 
based  on  cases  operated  upon  five  or  six  years  ago,  some  of  whom 
have  recently  been  examined.  Any  operation  at  the  present  day 
which  gives  a  recurrence  of  30  per  cent,  is  certainly  not  one  to  be 
recommended.  Mine  is  an  operation  that  can  be  relied  upon  in  cer- 
tain conditions  of  the  abdominal  wall,  and  this  is  a  point  that  has 
escaped  the  notice  of  many  surgeons,  I  think.  The  question  whether 
the  abdominal  wall  in  a  case  of  hernia  is  a  tense  or  a  flabby  one  is 
important.  In  some  cases  the  actual  weakness  is  an  enlarged  inguinal 
canal,  which  has  been  distended  by  a  hernia.    There  is  little  weakness 
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in  the  walls  of  the  canal.  Almost  any  operation  which  plugs  the  canal 
in  any  sense  will  be  likely  to  produce  a  cure.  If  we  take  a  case  where 
the  abdominal  wall  is  extremely  flabby,  where  the  belly  is  rounded 
from  lack  of  muscular  power,  then  we  have  quite  a  different  problem 
to  deal  with.  When  my  operation  is  used  in  such  cases,  I  fear  that 
there  would  be  a  large  percentage  of  recurrence,  in  two  or  three  years. 
The  weakness  of  my  operation  is,  in  the  first  place,  the  continuance  of 
the  presence  of  the  cord  where  it  originally  was.  While  at  first  the 
method  of  the  operation  produced  a  considerable  amount  of  thick 
cicatricial  tissue  about  the  cord,  yet  the  cord  itself  remaining  in  the 
canal  being  constantly  in  motion,  reproduced  loose  connective  tissue. 
This  is  the  weakness  of  my  operation.  If  the  cord,  my  operation 
being  done,  were  transplanted  and  placed  beneath  the  integument, 
the  rest  of  the  operation  finished  according  to  my  method,  a  great 
deal  better  results  would  have  been  attained.  The  absorption  of  the 
cicatricial  mass  which  formed  throughout  the  inguinal  canal  and  the 
very  frequent  presence  of  flabby  abdominal  walls  have  caused  numerous 
relapses.  I  do  not,  therefore,  now  advocate  the  operation  which  is 
known  as  mine,  because  the  more  modern  operations  are  better. 

In  regard  to  the  other  operations  I  have  mentioned,  I  have  already 
stated  my  objection  to  Mace  wen's.  The  operations  devised  by  Bassini 
and  Halsted  are  of  the  very  greatest  value.  Both  of  them  have  one 
very  important  thing  in  common — the  transplantation  of  the  cord. 
While  Bassini's  operation  is  easier  and  very  satisfactory,  I  look  upon 
Dr.  Halsted's  as  the  most  perfect  in  the  treatment  of  inguinal  hernia. 
Given  a  difficult  case,  a  hernia  of  long  standing  and  considerable  size, 
those  being  the  conditions  which  are  most  difficult  to  handle,  I  look 
upon  Dr.  Halsted's  operation  as  one  that  covers  the  ground  in  a  very 
thorough  manner.  The  chief  reason  why  I  feel  so  much  confidence 
in  this  operation  is  that  the  cord  is  so  completely  transplanted,  being 
put  into  an  absolutely  new  position.  In  Bassini's  operation  I  believe 
the  tendency  to  recurrence  to  be  greater.  Another  point  in  connec- 
tion with  Dr.  Halsted's  operation  which  especially  recommends  it  is 
the  removal  of  the  large  veins.  The  more  the  cord  is  diminished  in 
size  the  less  loose  connective  tissue  will  remain  and  the  less  tempta- 
tion will  there  be  for  the  recurrence  of  the  hernia. 

Dr.  John  E.  Owens,  of  Chicago. 

I  have  been  interested  in  the  remarks  that  have  been  made,  and 
regret  that  I  have  nothing  original  to  offer.     I  have  not  been  tied  to 
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any  particular  operation.  The  anatomy  of  hernia  is  well  understood, 
and  there  would  seem  to  be  but  little  more  to  be  said  about  it.  The 
direction  of  progress  is  along  pathological  lines.  I  am  led  to  say 
that  we  need  not  expect  to  find  the  same  conditions  in  the  different 
cases  that  we  are  called  upon  to  treat.  As  we  all  know,  the  internal 
abdominal  ring  may  be  close  to  the  external,  and  the  anatomical 
structures  may  have  changed  variously.  Sometimes  the  transversalis 
fascia  is  tense,  at  other  times  loose  and  attenuated.  In  some  cases  the 
muscular  elements  have  been  pushed  down,  and  are  concave  on  their 
inner  aspect  and  convex  on  their  outer.  Each  case,  in  my  opinion, 
has  its  own  problem  to  be  solved  and  its  own  operation  to  be  per- 
formed. We  have  all  been  obliged  to  say,  after  operation,  thisunay 
recur.  In  many  cases  we  know  that  recurrences  supervene,  but  the 
percentage  of  cures  is  very  far  in  advance  of  what  it  used  to  be.  A 
consideration  of  the  pathology  in  each  case  is  a  desideratum.  The 
degree  of  laxity  of  the  transversalis  fascia,  the  laxity  of  the  muscles 
caused  by  the  pressure  of  the  hernia,  and  the  size  of  the  cord  must  all 
be  noted.  In  a  paper  (^Annals  of  Surgery,  May,  1895)  which  has  re- 
cently been  written  by  Ferguson,  an  operation  has  been  formulated 
which  promises  well. 

I  cannot  agree  with  the  last  speaker  that  the  operation  is  improved 
by  the  removal  of  the  sac,  I  used  to  think  so,  and  ligated  the  sac  as 
high  as  possible  without  twisting.  Later  I  twisted  it  and  then  cut  it 
off  high.  I  have  recently  concluded  that  the  sac  should  be  utilized 
as  in  Macewen's  method,  or  after  Ferguson's  method.  Additional  se- 
curity against  recurrence  will  doubtless  be  gained  by  removing  super- 
fluous and  enlarged  veins  from  the  cord.  During  the  past  year  I  have 
dealt  with  the  cord  according  to  Bassini's  method.  Possibly  a  subcu- 
taneous position  will  bean  improvement.  The  "inversion  sutures" 
(Ferguson),  which  restore  the  tension  of  a  relaxed  transversalis  fascia, 
promise  well.  I  have  been  unwilling  to  trust  the  weight  of  the  abdom- 
inal contents  against  the  newly-formed  cicatrices  as  early  as  most 
operators.  Some  surgeons,  after  operations  for  hernia,  allow  their 
patients  to  get  up  in  two  weeks,  and  go  away  in  two-and-a-half  weeks. 
Recently  one  of  my  patients  left  me  on  the  eighth  day,  as  he  desired 
to  go  home  to  attend  a  funeral,  but  immediately  afterward  he  resumed 
the  recumbent  position  in  bed.  Two  or  three  months  later  there  was 
no  recurrence.  Another  patient  on  whom  I  operated  said  that  he 
must  go  home  inside  of  two  weeks,  but  that  if  he  could  do  so  he  would 
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Stay  in  bed  two  months.  I  permitted  him  to  go,  and  two  weeks  after- 
ward he  came  back  with  the  hernia  as  bad  as  ever,  not  having  carried 
out  his  promise.  Whatever  the  method  adopted,  I  insist  on  my 
patients  remaining  in  the  recumbent  position  for  two  months.  The 
wedge-shaped  pad  described  in  Heaton's  book  on  the  treatment  of 
rupture  by  astringent  injections,  I  find  very  useful  as  a  part  of  the 
post-operative  treatment. 

Dr.  W.  S.  Halsted,  of  Baltimore, 

Inasmuch  as  our  President  requests  it,  I  shall  add  a  few  words  to 
Dr.  McBurney's  exceedingly  complimentary  remarks  on  my  opera- 
tion for  the  cure  of  inguinal  hernia.  It  was  devised  at  a  time  when 
Macewen's  and  McBurney's  operations  were  the  only  ones  which 
seemed  to  promise  a  fair  measure  of  success. 

My  operation  is  nothing  more  or  less  than  a  substantial  sewing  up, 
in  a  very  simple  and  natural  manner,  of  a  rent  in  the  abdominal  wall. 
We  enlarge  a  little  the  rent  already  made  in  order  to  obtain  the  mus- 
cle-flaps which  we  draw  down  between  the  cut  edges  of  the  aponeu- 
rosis of  the  external  oblique  muscle,  and  to  enable  us  to  transplant  the 
cord  into  the  thick  muscle. 

I  am  glad  to  have  this  opportunity  to  tell  you  that  in  three  of  our 
cases  atrophy  of  the  testicle  has  been  caused  by  the  operation,  and  to 
caution  you  against  excising  the  veins  too  indiscriminately.  It  has 
occurred  thus  far  only  in  cases  in  which  the  veins  have  been  excised. 
For  the  present  we  shall  not  excise  the  veins  if  they  do  not  contribute 
much  to  the  size  of  the  cord. 

It  may  be  possible  to  exercise  such  care  in  isolating  the  vas  deferens 
and  its  vessels  as  to  prevent  the  occurrence  of  even  an  occasional 
atrophy  of  the  testicle. 

I  maintain,  with  Dr.  McBurney,  that  the  sac  should  be  opened  in 
most  if  not  in  all  of  the  cases.  There  are  at  least  three  good  reasons 
for  this : 

1.  There  may  be  a  constriction  of  peritoneum  higher  than  the  in- 
ternal ring.  This  is  not  a  rare  condition,  I  have  encountered  it  at 
least  twice  this  year. 

2.  Very  often  adhesions,  particularly  of  omentum,  are  found  at  the 
neck  of  the  sac  which  might  not  be  recognized  if  the  sac  were  not 
opened. 

3.  The  sac  can  be  sewed  at  a  higher  point  and  without  danger  of 
wounding  the  intestine  with  the  needle. 
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Three  weeks  is  not  too  long  a  time  for  the  patient  to  remain  in  bed. 
I  have  experimented  on  animals  to  try  to  determine  this  point,  and 
consider  that  four  weeks,  if  possible,  would  be  better  than  three.  A 
wound  younger  than  twelve  days  can  usually  be  torn  open  with  the 
fingers  with  ease. 

Dr.  Cabot,  of  Boston. 

If  the  short  direct  canal  through  the  abdominal  wall  made  by  Hal- 
sted's  operation  prove  sufficiently  strong  to  prevent  hernial  protru- 
sion, there  is  no  object  in  complicating  the  operation  by  an  effort 
to  use  a  slanting  or  valvular  canal.  If,  however,  experience  should 
prove  that  the  oblique  canal  affords  advantages  of  strength  which  the 
straight  canal  does  not,  I  wish  to  suggest  that  this  oblique  canal 
should  be  made  so  that  it  runs  upward  and  outward  rather  than  down- 
ward and  inward,  as  is  the  case  in  the  normal  inguinal  canal  and  in 
the  canal  manufactured  by  Bassini's  operation. 

My  suggestion  is  that  the  cord  shall  be  carried  outward  and  upward 
from  its  emergence  through  the  inner  ring  and  brought  through  the 
aponeurosis  of  the  external  oblique  muscle  at  the  point  where  the  cord 
would  emerge  in  Halsted's  operation.  The  inguinal  canal  below  can 
then  be  tightly  closed  as  in  both  Halsted's  and  Bassini's  method.  It 
would  seem  that  such  a  canal  slanting  upward  would  be  less  likely  to 
be  forced  open  by  the  pressure  of  the  bowels  than  one  which  runs 
downward  in  the  direction  of  that  pressure.  Within  a  few  days  I 
have  operated  in  this  way  and  have  found  the  operation  as  easy  as 
by  either  of  the  other  methods.  The  patient  did  well  without  any 
swelling  of  the  testicle  or  other  difficulty. 

Dr.  Warren,  of  Boston. 

I  agree  with  Dr.  Owens  as  to  the  question  of  repair.  I  had  a  case  in 
which  it  took  at  least  three  months  to  heal.  I  read  a  paper  a  few  years 
ago  on  the  subject,  and  I  have  made  some  experiments  upon  animals 
which  bear  upon  this  point.  I  found  on  opening  the  abdominal  cavity, 
shortly  after  operation,  that  adhesions  were  very  extensive,  and  I  de- 
cided to  make  a  special  experiment  to  see  how  long  those  adhesions 
lasted.  On  opening  the  abdomen  at  the  end  of  a  week  after  opera- 
tion, I  found  many  adhesions.  I  then  sewed  it  up  again,  and  allowed 
about  three  months  to  elapse,  when  I  found  the  adhesions  had  disap- 
peared. The  process  of  repair  in  the  intestinal  wall  being  completed, 
it  is  necessary  that  the  adhesions  become  absorbed.     It  seems  to  me 


HERNIA.  345 

that  the  significance  of  abdominal  adhesions  is  very  much  like  the 
smoke  of  a  fire.  We  must  realize  that  it  takes  a  considerable  time  for 
complicated  tissues  to  heal,  and  a  good  illustration  of  this  is  in  the  case 
of  the  appendix  after  persistent  adhesions.  I  have  intended  to  make 
some  observations  as  to  whether  the  adhesions  prevailed  as  long  as  the 
parts  have  not  reunited.  In  reference  to  the  abdominal  wall,  we  have 
a  simpler  structure;  we  have  a  connective-tissue  structure.  We  all 
know  how  long  its  takes  for  a  scar  to  subside.  Changes  may  be  seen 
going  on  in  a  scar  for  six  months  or  a  year,  and  it  is  important  to  re- 
member that  some  support  should  be  given  to  an  abdominal  scar  for 
a  period  of  a  year  after  operation. 

Dr.  Nancrede,  of  Ann  Arbor. 

I  always  make  an  agreement  with  my  patients  that  they  will  stay  in 
bed  at  least  six  weeks  after  an  operation  of  this  kind. 

Dr.  Vander  Veer,  of  Albany. 

I  believe  the  consensus  of  opinion  of  the  Fellows  present  to-day  is 
in  the  direction  of  the  removal  of  the  sac,  and  although  I  may  be  con- 
sidered somewhat  young  in  the  profession  by  some  of  the  members,  I 
call  to  mind  the  operation  of  several  of  our  prominent  American  sur- 
geons, such  as  Pancoast,  March,  as  well  as  Wood,  of  King's  College 
Hospital,  and  others,  who  used  mechanical  contrivances  to  invaginate 
the  sac  and  thus  close  the  canal.  Personally,  in  operating  I  make  a 
complete  removal  of  the  sac  as  high  up  as  possible.  I  think  Dr. 
McBurney's  and  Dr.  Owens's  recurrences  or  relapses  are  to  be  explained 
as  the  result  of  pressure  upon  scar-tissue.  Little  or  nothing  has  been 
said  to-day  in  reference  to  the  form  of  suture.  I  have  tried  the  best 
of  catgut  and  have  thought  it  did  not  hold  sufficiently  long  in  some 
cases.  Have  had  little  experience  with  kangaroo  tendon.  In  one 
case  I  used  the  silkworm-gut,  but  was  very  much  annoyed  later  in  its 
coming  away  stitch  after  stitch,  through  sinuses  which  ultimately 
healed,  and  the  result  was  satisfactory,  but  I  have  not  used  it  since. 

Dr.  Packard.  I  simply  wish  to  say  that  I  should  have  been  very 
glad  if  some  member  of  the  Association  had  taken  notice  of  the  ana- 
tomical points  that  I  have  made.  One  of  the  gentlemen  said  that  we 
understood  the  anatomy  of  hernia  very  well.  Our  ideas  about  it  are 
certainly  definite ;  but  I  have  ventured  to  question  their  correctness. 
If  the  sac  is  separate  entirely  from  the  canal  and  is  outside  of  it,  as  I 
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believe,  it  may  be  dealt  with  independently.  I  have  seen,  with  ad- 
miration, the  results  of  some  of  the  recognized  operations,  and  espe- 
cially those  of  Bassini  and  Halsted.  I  do  not  set  up  any  claim  for 
my  operation  except  that  of  simplicity  and  sound  theory ;  but  I  do 
think  that,  if  my  idea  of  the  anatomy  is  correct,  it  may  modify  some 
of  the  operations  that  have  already  been  tried.  I  trust  that  the  mem- 
bers of  the  Association  will  investigate  this  subject. 


CHOLECYSTECTOMY. 

BY  S.  H.  WEEKS,  M.D., 

PORTLAND,    ME. 


Mrs.  B.  came  to  the  Maine  General  Hospital,  November  17, 
1894.  She  gave  the  following  history.  She  was  forty-seven 
years  of  age,  married;  occupation  housewife.  For  the  past  four 
years  she  has  been  subject  to  very  severe  paroxysmal  attacks 
of  pain  in  the  upper  part  of  the  abdomen.  This  pain  would 
begin  in  the  right  hypochondriac  region  and  extend  across  to 
the  epigastric  and  left  hypochondriac  regions,  the  pain  also  at 
times  extended  upward  toward  the  right  shoulder.  The  pain 
was  most  intense  in  the  epigastric  region  and  extended  upward 
to  the  neck  in  the  median  line. 

For  some  days  preceding  an  attack  the  patient  complained 
of  a  distressed  and  uncomfortable  feeling  in  the  abdomen,  and 
between  the  attacks  had  a  very  bitter  taste  in  her  mouth.  The 
attacks  were  usually  ushered  in  by  a  chill,  followed  by  fever  and 
then  the  pain.  During  the  attacks  she  suffered  agonizing  pain 
in  the  liver  and  stomach. 

There  was  great  tenderness  in  the  region  of  the  liver,  the 
patient  shrieking  in  agony  upon  the  slightest  pressure.  She 
vomited  very  freely  during  the  paroxysms,  the  vomited  matter 
always  containing  a  large  amount  of  bile.  Very  frequently 
during  the  attacks  she  has  had  convulsions  in  which  she  became 
completely  unconscious.  When  she  obtained  any  relief  from 
the  pain  she  complained  of  being  very  cold.  Patient  describes 
herself  as  being  unable  to  catch  her  breath  during  the  continu- 
ance of  pain. 

There  have  never  been  any  signs  of  jaundice  during  or  between 
the  attacks. 
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There  has  never  been  any  evidence  of  a  tumor  at  any  time 
during  her  illness. 

The  attacks  have  varied  in  duration  from  two  to  twenty-four 
hours.  There  was  an  interval  of  from  two  to  nine  months  be- 
tween the  attacks  during  the  first  three  years.  During  the  past 
year  the  attacks  have  come  monthly,  except  during  the  last 
month,  when  there  have  been  two.  Between  the  attacks  the 
patient  has  had  marked  indigestion,  having  great  distress  in  the 
stomach  immediately  after  eating,  and  also  has  severe  tympa- 
nites. For  the  past  four  months  the  pain  has  been  felt  mostly 
in  the  iliac  fossae. 

The  pain  has  been  most  pronounced  in  the  right  fossa,  and 
this  region  has  been  very  sensitive  to  the  touch.  The  patient 
has  menstruated  irregularly  for  the  past  two  years,  there  being 
an  intermission  of  two  or  three  months  between  her  periods.  If 
the  patient  was  suffering  an  attack  during  the  menstrual  period 
the  pain  was  always  very  much  aggravated. 

The  bowels  were  always  constipated,  color  of  stools  varied 
greatly  in  appearance,  at  times  being  very  light  and  at  others 
very  dark,  in  fact  almost  black.  Her  urine  for  a  few  days  after 
each  attack  has  been  very  dark.  After  the  paroxysm  is  over 
the  patient  is  very  weak  and  is  obliged  to  remain  in  bed  for 
some  days.  She  complains  of  constant  headache,  felt  mostly 
across  the  forehead  and  back  of  the  neck.  Examination  of  her 
urine  between  the  attacks  is  distinctly  negative.  In  the  last  two 
years  she  has  lost  twenty  pounds. 

When  admitted  to  the  hospital  she  was  examined  by  the  sur- 
gical staff,  and  the  diagnosis  of  biliary  colic,  due  to  occlusion  of 
cystic  duct,  was  made,  but  it  did  not  seem  best  to  recommend 
an  operation  until  she  had  been  under  observation  for  a  time. 
She  was  transferred  to  the  medical  side  for  care  and  treatment 
until  a  more  positive  diagnosis  could  be  made.  Soon  after  this 
she  suffered  an  attack  similar  to  the  others,  and  it  was  decided 
by  the  medical  staff  to  be  biliary  colic  due  to  gall-stones  im- 
pacted in  the  cystic  duct,  thus  confirming  the  diagnosis  made 
by  the  surgeons.  She  was  returned  to  the  surgical  side,  and 
an  operation  was  recommended.     The  operation  was  made  De- 
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cember  5,  1894.  A  vertical  incision  about  four  inches  long  was 
made  external  to  the  right  rectus  muscle  at  a  point  correspond- 
ing to  the  tip  of  the  tenth  rib.  The  gall-bladder  was  much 
contracted  and  contained  from  twelve  to  fifteen  small  calculi, 
varying  in  size  from  gravel  to  a  pea.  After  these  were  removed 
from  the  gall-bladder  I  passed  my  finger  along  the  under  sur- 
face of  the  cystic  duct  and  found  it  filled  with  a  large  calculus. 
This  was  removed  by  making  an  incision  through  the  walls  of 
the  duct  and  was  found  to  be  twenty  millimetres  in  its  long 
diameter,  and  fourteen  millimetres  transversely.  After  the  re- 
moval of  the  stone  from  the  cystic  duct  the  gall-bladder  was 
removed,  tying  the  cystic  duct  as  high  up  as  possible,  but  it 
could  not  be  tied  beyond  the  incision  for  the  removal  of  the 
calculus,  and  consequently  there  was  an  opening  through  which 
bile  could  escape.  A  drainage-tube  of  glass  was  inserted  well 
down  to  the  bottom  of  the  wound  and  iodoform  gauze  packed 
freely  about  it.  The  gauze  was  packed  into  the  wound  during 
the  operation  upon  the  gall-bladder  and  ducts  to  protect  the 
peritoneal  cavity  from  blood  and  bile.  Much  pain  followed  the 
operation  for  several  days,  and  I  was  satisfied  that  it  was  due 
to  the  pressure  produced  by  the  glass  drainage-tube.  Hereafter 
I  shall  use  the  rubber  tube  for  drainage,  supplementing  it  always 
by  gauze  packed  around  the  drainage-tube. 

After  the  operation  the  patient  quickly  recovered  from  the 
ether.  She  complained  of  very  severe  pain  in  the  side  and  a 
great  amount  of  gas  in  her  stomach.  During  the  afternoon  of 
the  day  of  the  operation  she  vomited  a  dark-colored  fluid.  7 
P.M.  Temperature  99.8°.  9  p.m.  One  drachm  of  hot  water  was 
ordered  to  be  given  hourly.  11.15  p.m.  Patient  complained  of 
intense  pain  in  the  side,  for  which  one-eighth  of  a  grain  of  mor- 
phine was  given.  The  patient  was  then  more  comfortable  until 
3  A.M.,  when  the  pain  recommenced  and  lasted  until  8  a.m.  9 
A.M.  Temperature  was  99.2°  and  the  pain  was  much  less.  10.30. 
Patient  passed  urine  voluntarily.  At  this  time  the  dressing  was 
reinforced  on  account  of  a  large  amount  of  bile  escaping  from 
the  wound.  3.45  p.m.  Dressings  changed,  still  large  amount  of 
bile  escaping  externally. 
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December  yth,  9  a.m.  Temperature  99.9°. 

Seidlitz  powders  were  ordered,  one-half  of  a  powder  every 
two  hours  until  three  were  taken  ;  operated  well.  Milk  and 
lime-water  were  ordered  three  drachms  every  hour.  Dressings 
changed,  lessened  amount  of  bile,  but  still  dressing  was  well 
discolored.     Dressings  ordered  to  be  changed  daily. 

lOth,  7  A.M.  Temperature  98.8°.  Patient  had  a  good  night, 
sleeping  nearly  all  night.  Dressings  changed,  only  slightly 
tinged  with  bile. 

\\th,  10  A.M.  Seidlitz  powder  ordered,  one-half  every  half- 
hour  until  two  were  taken. 

Dressings  changed ;  no  evidence  of  escape  of  bile. 

From  this  time  the  patient  continued  to  improve  until  about 
January  i,  1895,  when  she  was  discharged,  the  wound  having 
completely  healed  and  the  patient  completely  relieved  of  all  her 
former  symptoms. 


PERSONAL  EXPERIENCE  WITH  MAD  DOGS. 


By  basil  NORRIS,  M.D., 

SAN    FRANCISCO,  CAL. 


At  Fort  Craig,  New  Mexico,  in  the  month  of  May,  i86i,  an 
officer  of  the  army,  having  made  up  his  mind  to  resign  his  com- 
n)ission,  sent  in  his  resignation  and  took  his  departure.  Wish- 
ing to  travel  with  dispatch,  he  disposed  of  everything  he  could 
not  conveniently  carry  with  him.  On  his  list  of  personal  prop- 
erty were  one  large  white  watch-dog,  named  "  Jack,"  and  four 
black  setter  puppies,  with  the  mother.  When  the  puppies  were 
six  weeks  old  the  mother  was  sent  away ;  two  of  the  puppies 
were  given  to  Lieutenant  Tracey,  and  the  remaining  two  were 
turned  over  to  the  Post  Surgeon  and  shut  up  in  a  back  yard  of 
his  quarters.  Hardly  had  Tracey  provided  suitable  collars  and 
chains  for  his  pets  and  fastened  them  to  the  sides  of  a  small  box 
kennel,  so  that  they  could  go  into  and  out  of  it,  but  could  not 
escape,  when  at  midnight  a  furious  and  noisy  attack  was  made 
on  them  by  a  large  white  dog  ;  so  fierce  was  it  that  Tracey  did 
not  deem  it  prudent  to  go  outside,  but  from  a  window  kept  up 
loud  calls  for  the  guard,  until  the  assailant  suddenly  disappeared 
in  the  dark.  In  the  morning,  it  was  currently  reported  that 
"Jack  "  had  killed  one  of  the  puppies  at  the  kennel,  and  that 
the  other  one  was  badly  hurt.  In  this  report  Lieutenant  Tracey 
concurred.  He  had  seen  a  large  white  dog  on  the  ground,  and 
his  description  of  it  corresponded  to  a  description  of  old  "  Jack." 
In  consequence,  a  search  was  made  for  him.  He  was  not  found 
in  his  accustomed  place,  but  was  found  near  by,  apparently  in 
hiding.  However  that  might  be,  when  called  he  promptly  came 
out,  and,  though  suspicion  had  fallen  heavily  upon  him,  he,  by 
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gentle  and  becoming  demeanor,  cleared  himself  completely. 
Seldom  has  a  good  character  been  of  more  value  to  the  accused 
than  was  "Jack's"  reputation  to  him  on  this  occasion.  His 
intelligence  and  kindly  disposition  had  entitled  him  to  be  com- 
pared to  the  famous  big  dog  in  Alaska  that,  whenever  a  boat 
came  in,  went  down  to  the  landing  to  welcome  the  passengers 
and  invite  them  to  come  right  up  to  the  house  and  make  them- 
selves comfortable.  The  faithful  old  dog  had  made  many  friends 
among  the  enlisted  men,  which  fact  stood  him  in  need  at  this 
critical  juncture,  and  the  climax  was  capped  by  a  declaration  of 
the  corporal  of  the  guard,  who,  not  yet  relieved  from  duty,  ap- 
proached a  party  discussing  the  matter  and  said :  "  It  was  not 
your  dog,  Doctor,  that  killed  the  puppy ;  it  was  a  strange  white 
dog  that  I  saw  pass  through  the  sally-port  when  it  came  into 
the  garrison  and  when  it  went  out  last  night."  Whether  the 
michief  had  been  done  by  a  rabid  dog  could  not  be  settled 
without  further  evidence.  The  testimony  of  the  corporal  of  the 
guard  was  not  doubted ;  but,  inasmuch  as  a  mad  dog  had  not 
been  seen  or  heard  of  near  the  garrison,  it  became  necessary 
to  await  a  development  of  the  case.  On  the  second  day  it  was 
reported  that  the  sick  puppy  could  not  eat  or  drink,  and  that 
it  seemed  to  be  distressed  by  the  loss  of  its  companion. 

In  consequence  of  this  suggestion  and  the  wish  of  its  master, 
on  the  third  day  the  puppy  was  set  at  liberty  and  allowed  to  go 
at  large  within  the  limits  of  the  walls  of  the  fort,  under  obser- 
vation. When  released,  it  began  to  roam  and  soon  struck  a 
trail  leading  from  Tracey's  quarters  to  the  soldiers'  barracks, 
which  it  followed  back  and  forth,  always  entering  the  same 
door,  to  make  the  circuit  of  a  large  hall,  in  which  there  was 
nothing  to  obstruct  its  passage,  except  men  standing  about  on 
the  floor  and  sitting  on  benches  arranged  against  the  wall.  At 
the  opposite  end  of  the  "  course  "  which  it  had  marked  out  for 
itself,  at  Tracey's  quarters,  it  would  usually  halt  a  moment  as  if 
baffled  in  its  search.  Toward  evening  it  was  returned  to  the 
kennel.  No  sign  of  actual  roaming  beyond  the  limits  of  the 
trail  described,  no  foaming  at  the  mouth,  no  irascibility,  no  dis- 
position  to   attack,  nor  to  go  out  of  the  way  on  a  mad  career 


PERSONAL    EXPERIENCE    WITH     MAD     DOGS.  353 

having  been  reported,  it  was  proposed  to  determine  whether 
it  would  be  consoled  by  the  company  of  the  other  two  of  the 
same  litter  ;  and  it  was  with  much  curiosity  that  the  doctor  pro- 
ceeded to  make  the  test.  The  sick  dog  was  turned  into  the 
yard  with  the  two  that  were  strong  and  healthy.  On  his  ap- 
proach they  came  bounding  to  welcome  the  visitor,  but  not  so 
with  him  ;  he  was  in  no  humor  to  play,  but  assumed  the  offen- 
sive, roached  his  back  and  showed  his  teeth.  His  friends,  as- 
tonished and  offended,  placed  themselves  on  guard,  awaiting 
further  demonstrations,  which  followed  at  once,  by  his  flying  at 
them  and  on  their  backs,  growling  and  biting  ;  but  there  was 
no  return  of  blows,  so  to  speak;  the  assailed  behaved  mag- 
nanimously ;  they  either  did  not  understand  what  it  was  all 
about  or  they  did  comprehend  the  situation  entirely.  They 
were  easily  separated  by  loud  scolding,  which  sent  the  puppy 
out  through  the  door,  over  the  grounds,  back  to  his  beat.  The 
two  in  the  yard  were  carefully  examined,  and  three  white  marks 
that  did  not  bleed  were  found  on  the  backs  of  each  of  them. 
They  were  distinct  scratches,  made  by  the  short  teeth  of  the 
young  puppy.  These  bites  were  cauterized  with  the  solid  stick 
of  lunar  caustic. 

Later  in  the  day,  Tracey  reported  to  the  Post  Surgeon  that 
he  had  positive  evidence  that  the  puppy  was  mad ;  that  in  its 
last  round  it  fought  a  strange  man,  a  citizen  sitting  with  him  in 
his  office;  that  it  seized  that  person  by  the  clothing  and  shook 
it  with  such  fury  as  left  no  doubt  on  his  mind  any  longer  that 
this  was  a  case  of  hydrophobia.  It  was  in  consequence  dis- 
patched that  day,  the  fourth  after  it  was  bitten  by  a  mad  dog 
when  tied  up  at  the  kennel. 

Up  to  that  time  it  had  not  been  reported  that  anybody  had 
been  bitten  ;  but  on  the  day  after  the  death  of  the  puppy,  the  First 
Sergeant  of  one  of  the  companies  reported,  at  sick  call,  that  on 
the  first  day  of  the  puppy's  appearance  in  the  company  quar- 
ters he  caught  it  up  in  his  hands  to  caress  it,  when  he  was 
bitten.  He  showed  a  small  tooth-mark  on  the  left  hand,  be- 
tween the  forefinger  and  thumb.  It  had  not  bled,  but  a  furrow- 
like impression    was  well    enough   defined  to  be  distinguished 
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from  the  color  of  the  surrounding  sunburnt  integument.  A 
fold  of  the  skin  was  picked  up  and  held  between  the  thumb 
and  forefinger  of  the  operator,  and  the  mark  cut  out  by  a  single 
fine  clip  of  a  pair  of  sharp  scissors,  so  sparingly  done  that  no 
bleeding  followed.  The  sting  of  the  cut,  coupled  with  the  cir- 
cumstances of  so  serious  an  occasion,  caused  him  to  fall  all  in 
a  heap,  as  it  were,  as  completely  as  if  he  had  been  dropped  by 
a  crushing  blow  on  the  top  of  the  head;  it  was  the  effect  of 
nervous  shock,  from  which  he  reacted  and  rose  to  his  feet  before 
he  could  be  assisted.  That  man  was  living  at  Socorro,  N.  M., 
a  year  ago. 

About  one  month  afterward,  the  Post  Surgeon  was  ordered 
to  Albuquerque,  a  new  station.  He  set  out  on  horseback  with 
a  servant,  a  four-horse  wagon,  a  driver,  and  an  escort  of  four 
soldiers.  The  black  puppies  went  along  in  the  wagon,  with 
spells  of  following.  In  camp,  as  usual  with  travellers  on  such 
marches  at  that  season,  the  Doctor  slept  between  blankets 
spread  on  the  ground.  The  first  night  out,  the  dogs  spent  at 
the  camp-fire,  and  were  not  heard  from.  On  the  following 
night,  the  weather  being  colder,  they  crept  between  the  blankets 
to  enjoy  the  warmth  of  the  Doctor's  bed  and  to  lie  at  his  feet; 
but  they  were  fidgety  and  uneasy,  and  crawled  over  one  another 
so  often  to  find  a  better  place  that  the  Doctor  was  obliged  to 
try  to  get  rid  of  them  for  the  night  by  pushing  them  out  with 
his  feet,  soon  to  have  them  return  to  the  blankets,  the  Doctor 
to  the  contrary  notwithstanding. 

In  the  morning  the  smaller  puppy  was  too  sick  to  follow,  and 
could  neither  eat  nor  drink.  Fresh  milk  was  procured  for  her 
from  a  house  on  the  roadside,  but  she  could  not  do  more  than 
take  notice  of  the  attention,  and  signify,  complacently,  her  in- 
ability to  partake  of  it.  After  that  she  was  placed  in  the  wagon, 
and  died  at  Albuquerque.  No  one  unacquainted  with  her  his- 
tory could  have  guessed  what  was  the  matter  with  her.  That 
she  was  sick  was  apparent ;  but  that  she  was  a  rabid  dog  would 
not  have  occurred  to  anyone  who  had  not  read  on  the  subject 
attentively.  She  was  the  one  of  all  others  that  would  have 
received  the  sympathy  and  possibly  the  caresses  of  children. 
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She  was  a  most  obedient  and  affectionate  little  creature  when  in 
health,  and  in  her  extreme  distress  seemed  filled  with  the  spirit 
of  resignation.  Nevertheless,  the  writer  would  fain  make  this 
paper  a  channel  of  warning  against  all  sick  dogs.  The  rabid 
dog  abhors  the  human  touch. 

The  larger  puppy  of  the  two,  the  only  one  remaining  of  the 
four,  was  named  "  Shot."  He  was  in  fair  condition  on  the 
arrival  of  the  party  at  its  destination  ;  but  he  lacked  the  normal 
lustre  of  the  eye,  the  fondness  of  a  dog  for  its  master,  and  the 
cook,  and  the  servant  who  looks  after  him  ;  and,  further,  he 
showed  no  desire  to  play,  nor  had  he  an  inclination  to  enjoy 
the  company  of  other  dogs.  Though  apprehending  that  this 
one,  too,  would  die  of  hydrophobia,  the  Doctor  ventured  to 
watch  the  symptoms,  in  the  hope  of  learning  more  of  the  habits 
of  the  rabid  dog  when  at  large. 

To  this  end,  the  servant  was  instructed  to  observe  "Shot" 
closely,  and,  so  long  as  he  continued  no  worse,  to  let  him  alone. 
It  was,  perhaps,  no  more  than  a  week  before  it  was  reported 
that  "  Shot  "  had  commenced  to  roam  arid  went  abroad  at  night, 
to  come  home  early,  to  pass  his  days  resting  and  sleeping  on 
the  veranda,  under  a  settee,  which  had  a  curtain  that  shut  out 
the  light  and  made  the  best  place  he  could  find.  By  cautious 
measures,  the  dog  could  be  seen  at  any  time  of  the  day  lying 
at  full  length  in  the  shade;  he  never  came  out  for  food  nor 
drink,  but  as  soon  as  it  became  dark  enough  for  him  to  see 
with  his  bloodshot  eyes,  he  would  spring  out  from  under  the 
settee,  and,  at  full  speed,  take,  at  a  single  leap,  th'e  palings  at 
the  corner  of  the  yard,  barely  touching  as  he  went  over  into 
the  street.  No  complaint  was  ever  entered  against  him,  nor 
was  any  report  made  of  his  being  seen  during  his  absence.  The 
Dpctor  was  inclined  to  believe  that  he  went  back  on  the  road, 
as  did  the  puppy  at  Fort  Craig,  and  returned  in  time  to  avoid 
the  light,  so  painful  to  his  eyes. 

An  old  inhabitant  of  New  Mexico  was  heard  to  say  that  mad 
dogs  were  not  uncommon  in  the  territory,  and  that  one  might 
occasionally  be  seen  lying  under  the  bushes  in  the  shade  in 
summer. 
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So  quiet  was  "  Shot "  when  at  home  that  no  great  change 
was  noticed  until  the  servant  reported  that  he  could  not  go  out 
any  more,  and  asked  for  orders  what  to  do  with  him.  He  was 
instructed  not  to  give  the  dog  any  chance  to  bite,  to  securely 
tie  him  with  a  short  rope  in  the  ash-house,  a  small  room  where 
he  could  be  locked  in,  and  to  take  the  key  that  no  harm  might 
come  to  anyone.  A  few  hours  later,  the  Doctor  and  the  ser- 
vant went  to  see  him.  Finding  him  standing  trembling  and 
about  to  sink  to  the  floor,  the  Doctor  extended  his  arm  and 
gently  touched  him  on  the  hip.  Most  fortunately  the  rope  was 
short  and  strong,  for  on  the  instant,  as  if  touched  with  fire, 
with  a  vicious  snap,  he  aimed  to  strike  the  Doctor's  hand,  and 
within  his  half-closed  jaws  was  seen  saliva,  white  and  ropy, 
clinging  to  his  teeth. 


CONGENITAL    CESOPHAGEAL    POUCH;     EXCISION; 

IMMEDIATE  SUTURE  OF  CESOPHAGUS; 

RECOVERY. 


By  S.  J-  MIXTER,  M.D., 

BOSTON. 


Cases  not  associated  with  malignant  disease,  but  of  true 
oesophageal  diverticula  being  somewhat  uncommon,  and  the 
reported  operations  for  the  relief  of  symptoms  caused  by  them 
being  very  few  in  number,  make  the  following  case  of  interest: 

Mrs.  E.  C.  H.,  aged  fifty  years,  entered  the  Massachusetts 
General  Hospital.  January  i8,  1893,  on  account  of  difficulty  in 
swallowing. 

She  thought  that  she  had  always  had  some  difficulty  in  swal- 
lowing, being  obliged  to  eat  very  slowly  even  when  a  girl,  but 
it  was  only  four  years  previous  to  entrance  that  her  food  began 
to  "  stick  so,  somewhere,"  that  she  was  obliged  to  wash  it  down 
with  frequent  drinks  of  water.  During  the  past  year  or  more 
deglutition  had  been  much  more  difficult,  solids  being  frequently 
regurgitated.  During  the  six  months  previous  she  had  lost 
thirty  pounds  in  weight.  Liquids  and  very  soft  solids  could  be 
swallowed,  but  very  slowly. 

OEsophageal  bougies  had  been  passed,  but  without  marked 
improvement,  but  at  the  time  of  admission  to  the  hospital  no 
instrument  could  be  passed  beyond  the  point  of  obstruction. 

The  family  history  was  good.  After  admission  to  the  hos- 
pital various  attempts  were  made  to  pass  oesophageal  bougies 
and  probangs,  but  without  success,  they  all  being  stopped  at  a 
point  about  8  J  inches  from  incisor  teeth.  During  these  attempts 
there  were  regurgitated  small  quantities  of  food  that  had  been 
swallowed  some  day  or  two  previous. 
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On  January  27th  the  patient  was  referred  to  me,  and  I  was 
able  to  pass  a  small  bougie,  bent  at  an  angle  about  an  inch  from 
its  tip,  past  the  obstruction,  and  into  the  stomach.  A  few  days 
later  a  Symond's  oesophageal  tube  was  passed  over  the  bougie 
as  a  guide,  but  there  seemed  to  be  no  constriction  to  prevent 
the  funnel-shaped  tube  from  passing  down  into  the  stomach, 
and  it  could  only  be  held  in  position  by  its  string. 

It  was  found  that  a  bougie  of  any  size  that  could  be  made  to 
pass  the  obstruction  by  hugging  the  right  side  of  the  oesopha- 
gus, went  on  without  difficulty  into  the  stomach  without  being 
grasped  as  by  a  stricture. 

After  about  three  weeks  she  left  the  hospital,  being  able  to 
swallow  slightly  better  than  at  her  entrance,  promising  to  return 
for  operation  should  she  become  worse. 

On  March  12,  1894,  more  than  a  year  later,  she  again  entered 
the  hospital,  having  worn  an  cesophageal  tube  much  of  the 
time,  and  having  been  able  to  swallow  only  soft  solids  and 
liquids.  Probang  seemed  to  enter  a  pouch  on  the  left  of  the 
oesophagus  as  before. 

Operation^  March  \\th.  An  incision  three  inches  long  was 
made  parallel  to  and  in  front  of  sterno-mastoid  muscle.  The 
omo-hyoid  was  divided,  and  the  oesophagus  reached  in  the  usual 
manner.  The  bulb  of  a  probang  previously  introduced  could 
be  easily  felt,  and  on  dissection  the  pouch  in  which  it  was  situ- 
ated was  easily  isolated.  An  incision  was  made  into  the  sac 
whence  the  finger  could  be  passed  without  difficulty  up  into  the 
pharynx,  and,  after  hooking  it  over  a  sharp  edge  of  mucous 
membrane,  down  into  the  oesophagus.  The  largest  bougie 
(about  three-quarters  of  an  inch  in  diameter),  could  be  easily 
passed  into  the  stomach  after  the  tip  had  been  guided  by  the 
finger  past  the  fold.  The  pouch,  which  was  about  the  size  of 
an  egg,  lay  to  the  left  and  behind  the  oesophagus. 

Enough  of  the  sac  was  removed  to  make  the  oesophagus  a 
straight  tube  from  the  "  spur  "  up,  and  the  edges  were  united 
with  interrupted  catgut  stitches.  The  external  wound  was 
closed  with  the  exception  of  a  small  opening  for  gauze-drain- 
acre  wick. 
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Fluids  given  by  the  mouth  on  the  third  day.  On  the  fourth 
day  some  of  the  fluid  swallowed  came  out  of  the  external 
wound,  and  continued  to  do  so  for  several  days,  but  after  a  week 
the  oesophageal  wound  was  apparently  closed  and  there  was  no 
more  leaking.  Patient  left  the  hospital  two  weeks  after  the 
operation,  being  able  to  swallow  any  kind  of  food,  and  had  had 
no  return  of  the  trouble  when  heard  from  a  short  time  ago. 

This  case  is  a  perfect  example  of  the  true  oesophageal  pouch, 
there  being  no  constriction  in  the  tube,  and  the  obstruction  to 
the  passage  of  food  being  only  the  thin  crescentic  edge  of  the 
spur  between  pouch  and  oesophagus,  which,  pressed  against  the 
opposite  side  of  the  oesophagus,  acted  as  a  valve. 

I  am  indebted  to  Dr.  Farrar  Cobb  for  the  following  summary 
of  cases  reported  up  to  1895  : 

SUMMARY    OF    CASES. 

Von  Ziemssen  [Encyclopcsdia,  Amer.  Trans})  found  only  twenty- 
seven  cases  of  true  diverticula  in  the  literature  of  one  hundred 
years. 

Carl  Dugge  {Mimich  Med.  Woch.,  1893,  p.  529)  reported  a 
fatal  case  in  a  man,  aged  sixty-three  years.  He  could  find  but 
twelve  reported  cases  in  the  literature  of  the  six  years  preced- 
ing 1893. 

Cases  have  been  reported  by  Chevasse  {Brit.  Med.  Joiirn., 
Jan.  24,  1 891),  by  Berkhaus  {Berlin  Klin.  Woch.,  1889,  p.  227), 
and  by  Rosenthal  (Ibid.,  1890,  No.  52). 

The  vast  majority  of  cases  have  been  males.  Out  of  22 
cases  collected  by  Von  Ziemssen  and  Zeuker,  all  were  males. 

The  only  cases  in  which  this  has  been  found  in  women,  as 
far  as  known,  were  two  cases  seen  by  Kcenig  [Deutsche  Cht- 
rurgie)  and  a  case  reported  by  Whitehead  {Lancet,  Jan.  3,  1891). 

CASES    OPERATED    ON. 

Kocher  {Correspondentzblatt  fur  Schweiser  JErtze,  April  15, 
1892)  removed  the  sac  successfully  in  two  cases. 
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Von  Bergman  {Archiv.  fi'ir  Klin.  Chir.,  vol.  43,  No.  i)  re- 
ported a  successful  case.  He  excised  the  sac  and  tamponed  the 
wound  with  gauze. 

Schwarzenbach  {Wien.  Med.  Woch.,  1895,  p.  455)  had  a  suc- 
cessful operated  case. 

Butlin  i^Med.  Chir.  Trans.,  vol.  76,  p.  269)  has  recently  had  a 
successful  case  in  which  the  oesophagus  was  closed  by  sutures, 
having  the  external  wound  open. 

Whitehead's  case,  referred  to  above,  that  of  a  woman,  was 
operated  on  six  years  before  death,  but  the  operation  was  gas- 
trostomy. 


IMMEDIATE   SUTURE   OF   THE   GALL-DUCTS   AND 

THE  GALL-BLADDER  AFTER  EXTRACTION 

OF  STONES,  WITH  CASES. 


By  JOHN  WHEELOCK  ELLIOT,  M.D., 

BOSTON. 


This  article  is  written  in  the  belief  that  the  operations  of 
cholecystotomy  and  cholecystenterostomy  have  become  too 
much  the  routine  practice  in  the  relief  of  gall-stones.  The 
author  holds  that  incision  of  the  ducts  or  the  gall-bladder 
followed  by  immediate  suture  is  the  proper  operation  in  the 
majority  of  cases,  and  especially  in  recent  cases. 

Having  formed  this  opinion  a  little  more  than  a  year  ago,  it 
is  interesting  to  note  that  I  have  been  able  to  do  this  operation 
in  every  case  but  one  which  has  come  under  my  care  since  that 
time.  I  have  had  five  such  operations  :  one  on  the  hepatic  duct, 
one  on  the  common  duct,  and  three  on  the  gall-bladder.  All 
have  been  successful. 

Case.  I.  Removal  of  mi  impacted  stone  from  tJie  liepatic  duct, 
with  immediate  closure  of  the  duct. — The  patient,  aged  fifty-nine 
years,  was  a  powerful  man  of  good  habits.  He  had  been  jaun- 
diced thirty-five  years  before.  His  present  illness  began  in 
March,  1894,  when  he  became  jaundiced  and  suffered  severe 
pain  in  the  umbilical  region.  He  was  confined  to  his  bed  for  four 
months,  suffering  from  attacks  of  intense  pain  which  recurred 
every  two  or  three  weeks  and  lasted  from  two  to  three  days. 
Each  attack  of  pain  was  followed  by  a  more  intense  yellow 
color  of  the  skin,  which  partially  cleared  up  between  the  attacks. 
He  vomited  frequently,  and  the  stools  remained  clay-colored. 
He  had  steadily  lost  flesh  for  five  months. 
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On  August  27,  1894,  he  entered  my  wards  at  the  Massachu- 
setts Hospital  by  the  advice  of  his  physician,  Dr.  Breck.  On 
examination  nothing  could  be  felt  in  the  region  of  the  gall- 
bladder except  a  vague  sense  of  resistance.  The  urine  con- 
tained a  slight  trace  of  albumin  and  hyaline,  fine  and  coarse 
granular  casts.  While  at  the  hospital  he  had  one  of  these  acute 
attacks  in  which  his  temperature  rose  to  104^  F. 

Operation.  On  September  4th  I  opened  the  abdomen  by  an 
incision  in  the  upper  right  linea  semilunaris.  The  gall-bladder 
was  found  empty  and  flaccid,  the  ducts  were  palpated,  and  a 
stone  was  felt  deep  under  the  liver  in  the  hepatic  duct.  The 
stone  could  not  be  pushed  along  the  duct  nor  crushed  with  the 
fingers.  No  other  stone  was  felt  in  the  common  or  cystic  duct. 
After  separating  numerous  adhesions  the  stone  was  seized  be- 
tween the  thumb  and  forefinger  of  the  left  hand  and  pulled  up 
from  its  deep  position.  Adhesions  and  duodenum  were  pushed 
aside  until  the  stone  appeared  between  the  fingers  with  only  the 
peritoneum  and  the  wall  of  the  duct  covering  it.  The  field  of 
operation  was  packed  with  gauze  to  prevent  contamination  with 
bile,  the  duct  was  incised,  and  a  stone  the  size  of  a  robin's  o.^^ 
extracted.  The  duct  was  closed  at  once  with  catgut  sutures,  a 
second  row  of  silk  sutures,  includingthe  peritoneum,  being  placed 
outside.  The  duct  was  held  with  the  fingers,  and  very  little 
bile  escaped.  A  drainage-tube  and  gauze  were  packed  down  to 
the  sutured  duct.  A  rapid  and  complete  recovery  followed. 
The  duct  did  not  leak,  and  on  the  second  day  the  gauze  drain 
was  removed.  On  the  fourth  day  the  abdominal  wound  was 
completely  closed  by  provisional  sutures.  The  jaundice  had 
partially  disappeared,  and  the  stools  were  natural  in  color.  The 
patient  was  well  in  three  weeks.  Eight  months  after  operation 
he  was  known  to  be  in  perfect  health. 

Case  II.  Removal  of  an  impacted  stone  from  the  common  duct, 
with  suture  of  the  duct. — This  case  has  already  been  reported,' 
and  will,  therefore,  not   be   given   in    detail.     The   patient   had 

'   Boston  Medical  and  Surgical  Journal,  July  26,  1894. 
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suffered  from  gall-stone  colic,  and  cholangitis  for  ten  years. 
She  came  to  the  hospital,  with  temperature  102°  F.  and  pulse 
1 10,  in  a  state  of  extreme  exhaustion  and  suffering.  The  gall- 
bladder was  so  large  (size  of  child's  head)  that  it  was  not  recog- 
nized as  such.  I  did  an  exploratory  operation,  and,  on  finding 
the  greatly  distended  and  much-thickened  gall-bladder,  I  did  a 
cholecystotomy  for  the  relief  of  acute  symptoms.  The  ducts 
were  not  explored  on  account  of  the  patient's  feeble  condition. 
The  acute  symptoms  were  relieved,  but  the  symptoms  of  cholan- 
gitis continued,  and  the  stools  continued  clay  colored,  all  the  bile 
escaping  through  the  fistula.  Four  months  after  the  first  opera- 
tion I  reopened  the  abdomen  and  palpated  the  ducts  until  I 
found  a  large  stone  impacted  in  the  common  duct  near  the  duo- 
denum. I  incised  the  duct  and  removed  one  large  and  several 
small  stones  and  closed  the  duct  with  silk  suture.  The  patient 
made  a  good  recovery,  but  when  last  seen  the  fistula  of  the  gall- 
bladder was  still  open. 

Case  III.  Stones  removed  from  the  cystic  duct,  ivitli  immediate 
suture  of  gall-bladder  incision. — The  patient,  a  woman  of  forty 
years,  with  chronic  phthisis,  awoke  one  night  with  severe  ab- 
dominal pain  and  tenderness.  She  then  discovered  a  bunch 
just  above  and  to  the  right  of  the  umbilicus.  After  two  weeks' 
illness  in  bed  the  pain  and  tenderness  passed  off,  but  returned 
after  vomiting  on  board  ship.  Since  then  the  pain  and  tender- 
ness had  disappeared  and  returned  at  intervals.  It  had  troubled 
her  particularly  while  sitting  at  her  work.  (She  is  a  seamstress.) 
The  tumor  had  slowly  increased  in  size.  She  had  never  been 
jaundiced  nor  had  the  stools  been  clay-colored.  She  was  pale, 
badly  nourished,  with  a  constant  cough.  To  the  right  and 
slightly  above  the  umbilicus  there  was  a  small  rounded  tumor, 
which  was  movable  but  attached  to  the  liver,  and  was  easily 
recognized  as  the  gall-bladder.  The  urine  contained  slight 
trace  of  albumin,  with  fine  granular  and  hyaline  casts  with  renal 
cells.  On  July  ii,  1894,  the  abdomen  was  opened  over  the 
tumor,  which  proved  to  be  the  gall-bladder,  about  the  size  of  an 
orange.     On  opening   it   two   stones  the  size  of  a  walnut  were 
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squeezed  up  from  the  cystic  duct  by  external  manipulation. 
The  gall-bladder  contained  only  mucus.  The  walls  were  much 
thickened  (one-eighth  of  an  inch)  and  intensely  red,  with  gray, 
degenerate-looking  patches  on  the  mucous  membrane.  The 
ducts  were  palpated  and  sounded,  but  no  more  stones  were 
found.  The  gall-bladder  was  closed  by  a  continuous  catgut 
suture  in  the  muscular  coat,  and  interrupted  fine  silk  sutures  in 
the  peritoneal  coat.  The  abdomen  was  closed  with  a  small 
gauze  drain  leading  to  the  wound  in  the  gall-bladder. 

The  patient  complained  of  colicky  pain  for  -a  day  or  two, 
but  made  a  prompt  recovery,  the  wound  healing  by  first  in- 
tention. 

The  patient  was  seen  eight  months  after  the  operation.  The 
tuberculosis  had  advanced,  and  she  was  in  very  poor  health. 
The  liver  was  small,  and  the  fecal  discharges  had  been  gray  in 
color  for  a  time,  but  had  become  normal.  There  was  no  trouble 
in  the  gall-bladder  region. 

Case  IV.  Immediate  suture  of  the  gall-bladder  after  extrac- 
tion of  stones. — The  patient  was  a  woman,  aged  thirty-seven 
years.  Since  childhood  had  had  attacks  of  bilious  colic.  During 
the  last  six  months  had  had  attacks  every  three  or  four  weeks, 
and  in  the  last  month  five  attacks.  The  pain  was  exceedingly 
severe,  often  causing  the  patient  to  faint.  For  the  last  two 
years  she  had  taken  chloroform  for  the  pain.  She  was  always 
tender  in  the  gall-bladder  region,  and  during  an  attack  there 
was  exquisite  sensitiveness  there.  Feces  had  only  once  been 
noticed  as  clay-colored.  Jaundice  was  sometimes  present  during 
the  attacks,  but  disappeared  between  times.  The  face  had  be- 
come dark  and  pigmented  in  the  last  three  years.  She  had  lost 
seventy-four  pounds  in  weight,  and  had  an  expression  of  suffer- 
ing. Nothing  abnormal  could  be  felt  in  the  gall-bladder  region. 
At  the  operation  the  gall-bladder  was  not  thickened  nor  dis- 
tended, but  contained  several  large  stones,  and  one  was  removed 
from  the  cystic  duct,  being  pushed  up  with  ease.  The  other 
ducts  were  clear.  The  gall-bladder  was  closed  with  two  rows 
of  stitches.  A  small  gauze  drain  was  left  in  the  abdominal 
wound,  which    was  removed   on  the  fourth  day.     The  wound 
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healed  by  first  intention,  and  the  patient  was  discharged  in  less 
than  a  month. 

The  fifth  case  was  an  exploratory  operation,  in  which  the 
gall-bladder  was  opened  and  the  ducts  sounded  and  palpated, 
but  no  stone  could  be  found. 

The  gall-bladder  was  closed  by  a  double  row  of  sutures  and 
dropped  without  drainage.  The  wound  healed  quickly,  but  the 
patient  still  suffers  from  some  obscure  liver  trouble. 

Stones  in  the  Gall-bladder  or  Cystic  Duct.  A  few  years 
ago,  when  the  subject  was  new,  Tait's  success  seemed  wonder- 
ful, and  cholecystotomy  was  considered  satisfactory,  but  as  our 
experience  has  accumulated  we  find  that  immediate  suture  of 
the  gall-bladder  is  quite  as  safe  in  proper  cases,  and  is  much 
more  satisfactory.  Heussner,  according  to  Voight,^  has  done 
this  operation  thirteen  times  with  good  results.  Korte^  reports 
five  cases,  all  of  which  recovered.  Successful  cases  are  also 
reported  by  Abbe,  Richardson,  and  many  others.  Bad  results 
from  a  leakage  of  bile  have  rarely  been  reported  in  late  years. 
In  fact,  there  seems  to  be  very  little  danger  from  this  accident 
in  cases  where  the  common  duct  is  clear  and  the  walls  of  the 
gall-bladder  are  in  a  moderately  healthy  condition,  and  only 
such  cases  are  suitable  for  immediate  suture. 

Cholecystectomy  was  brought  forward  by  Langenbuch  as  a 
radical  cure  for  the  formation  of  gall-stones,  in  that  the  stones 
were  supposed  to  be  formed  in  the  gall-bladder.  It  has,  how- 
ever, been  clearly  shown  that  the  nuclei  of  stones  are  formed  in 
the  liver.  Cholecystectomy  is,  therefore,  not  a  radical  cure  for 
stone-formation,  and  should  only  be  practised  in  cases  of  malig- 
nant disease  or  of  very  severe  inflammation  of  the  gall-bladder 
or  where  the  cystic  duct  is  permanently  closed. 

Stones  in  the  cystic  duct  have  usually  been  removed  by  for- 
ceps through  the  gall-bladder,  but  there  is  always  danger  of 
pushing  the  stone  into  the  common  duct,  which  must  be  re- 
garded  as   a   serious   accident.     This   happened   to    Kehr,   and 

1  Deutsche  medicinische  Wochenschrift,  1894,  No.  34. 

2  Sam.  klinische  Vortriige,  1892,  No.  40. 


366  ELLIOT, 

there  are  cases  on  record  where  the  stone  was  pushed  into  the 
hepatic  duct  and  never  recovered  (Bland  Sutton,  Richardson). 
I  have  found  that  pushing  the  stones  up  by  squeezing  the  duct 
with  the  hand  is  much  more  effective  than  fishing  through  the 
gall-bladder  with  forceps. 

Incision  of  the  duct  is  preferable  to  prolonged  manipulation 
with  hands  or  forceps. 

Kehr^  reports  seven  cases  where  he  removed  an  impacted 
stone  from  the  cystic  duct  by  an  incision  of  the  duct,  which  was 
closed  with  sutures.  In  each  of  his  cases  he  did  a  cholecyst- 
otomy  for  drainage  of  the  duct,  as  well  as  to  prevent  back  pres- 
sure of  bile  from  straining  the  sutured  duct. 

Stones  in  the  Hepatic  or  Common  Ducts.  The  problem 
here  is  to  clear  the  ducts  with  as  little  damage  as  possible,  so 
that  they  may  resume  their  functions.  When  the  stone  is  small 
and  soft,  it  can  sometimes  be  crushed  between  the  thumb  and 
forefinger  or  be  pushed  into  the  duodenum  or  back  into  the 
gall-bladder.  Such  a  condition  is  most  fortunate.  Breaking 
up  a  stone  with  a  needle  or  with  padde'd  forceps  has  been  done 
with  success  in  many  cases  by  Tait,  Thornton,  Mayo  Robson, 
and  others,  but  it  seems  to  me  to  be  a  method  by  which  the 
duct  might  be  seriously  injured  without  the  knowledge  of  the 
operator,  whereas  a  linear  incision  followed  by  suture  leaves  the 
duct  clear  and  sound.  Nevertheless,  needling  or  crushing  a 
stone  is  the  proper  operation  where  the  duct  cannot  be  raised 
enough  to  place  sutures. 

Cabot  successfully  incised  the  hepatic  duct  for  an  impacted 
stone.  The  opening  in  the  duct  was  not  sutured  but  drained. 
My  own  case,  No.  i,  is  the  only  instance  known  to  me  of  suture 
of  the  hepatic  duct. 

There  are  on  record  a  number  of  cases  in  which  stones  have 
been  cut  out  of  the  common  duct.  In  several  of  these  the  duct 
has  been  drained  (Richardson,"  Cabot,  and  others).  In  a  few  the 
opening  has  been  simply  tamponned  with  gauze  (Hochenegg 

'   Archiv  fiir  klinische  Chirurgie,  1894,  vol.  xlviii.  p.  619. 
2   Bost.  Med.  and  Surg.  Journ.,  April  28,  1892. 


SUTURE  OF  GALL-DUCTS  AND  GALL-BLADDER.  },6j 

and  Bland  Sutton).  Abbe  and  Gordon  Lloyd  partly  closed  the 
duct  with  sutures  and  drained  it.  McBurney  successfully  re- 
moved a  calculus  from  the  end  of  the  common  duct  through  an 
incision  in  the  duodenum  with  subsequent  suture.  The  results 
in  these  cases  have  been  by  no  means  discouraging.  But  imme- 
diate closure  of  the  duct  by  sutures  when  possible  is,  of  course, 
the  most  perfect  surgical  procedure  in  these  cases.  I  propose, 
therefore,  to  give  a  resume  of  the  published  cases,  and  to  discuss 
the  subject  in  detail.  Terrier/  in  an  excellent  article  on  chole- 
dochotomy,  has  already  collected  a  number  of  cases,  which  I 
include: 

(i)  Ktimniell  {^Deutsche  medicinische  Woe  hens  chrift,  1890,  No. 
12,  p.  237).  Cholecystectomy  having  been  finished  for  stones 
in  the  bladder,  a  stone  was  found  in  the  common  duct  and  at 
once  removed  by  incision.  Suture  of  dilated  duct.  Death  in 
twenty  hours  from  collapse. 

(2)  Thornton  {Lancet,  April  4,  1891)  reports  three  cases.  In 
the  first  he  closed  the  common  duct  after  the  extraction  of 
stones.  Sutures  not  tight,  hence  a  drain  was  placed  down  to 
the  duct  and  another  in  Douglas's  fossa.  Recovery  rapid.  Was 
known  to  be  well  two  years  later. 

(3)  Thornton.  Cholecystostomy  for  stones  in  the  bladder  fol- 
lowed by  incision  of  the  common  duct,  which  was  closed  by 
sutures.  Gall-bladder  sutured  to  the  abdominal  wound;  drain- 
age.    Recovery  without  a  fistula.     Up  in  nineteen  days. 

(4)  Thornton.  Suture  of  common  duct  with  a  double  row  of 
sutures  with  drainage  of  space  below  the  liver.  The  patient  left 
the  hospital  in  three  weeks.  Five  months  later  well,  but  slightly 
jaundiced. 

(5)  Heussner  {Deutsche  medicinische  Wochenschrift,  1890,  No. 
34).  The  gall-bladder  was  opened  and  five  stones  removed. 
This  was  closed  with  sutures.  A  stone  was  then  found  in  the 
common  duct  near  the  duodenum.  This  was  removed  by  inci- 
sion of  duct,  which  he  sutured,  but  was  unable  to  prevent  bile 

'   Revue  de  Chirurgie,  Nov.  lo,  1892. 
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from    oozing   between   the    stitches.      Drainage.     The    patient 
recovered  and  left  the  hospital  in  three  weeks. 

(6)  Conrvoisier  {Chirtirgie  den  Gallenwege,  Leipsic,  1889)  had 
previously  tried  to  crush  the  stone  in  the  common  duct  and 
had  abandoned  the  operation  on  account  of  the  poor  condition 
of  the  patient.  At  a  second  operation  the  stone  was  removed 
by  incision.  The  duct  was  closed  with  sutures ;  gauze  drain. 
Rapid  recovery. 

(7)  Coiiriwisier.  Two  operations,  cholecystendyse  first,  later 
extraction  of  stone  from  the  common  duct,  followed  by  sutures, 
which  did  not  prevent  leaking  of  bile,  hence  drainage.  Bile 
flowed  from  the  abdominal  wound.     Recovery. 

(8)  Coiirvoisier.  Cholecystotomy  with  removal  of  stones  ;  the 
fistula  remained  open  and  the  patient  was  not  relieved. 

At  a  second  operation  a  large  stone  was  removed  from  the 
common  duct,  which  was  closed  by  sutures.  Then  a  cholecyst- 
enterostomy  was  done  and  the  bile  fistula  was  closed.     Recovery. 

(9)  Kuster  ( Verhandlungen  der  deutschen  Gesellschaft  fur  Chi- 
r//r^z>,  Twentieth  Congress,  April,  1891).  Two  stones  removed 
from  the  dilated  common  duct,  which  was  closed  by  sutures 
(double  row).     Gauze  drainage. 

Eleven  days  after  operation  hemorrhage  from  the  drainage 
tract,  which  necessitated  cauterization  with  thermo-cautery  and 
tamponning  with  gauze.  Recovery.  A  year  later  the  patient 
passed  two  stones. 

(10)  Rehn  {Verhandlungen  der  deutschen  Gesellschaft  fur  Chi- 
mrgie,  April,  1891).  Cholecystectomy,  followed  by  removal  of 
five  stones  from  the  common  duct,  which  was  closed  by  sutures 
and  the  abdomen  was  closed  without  drainage.     Recovery. 

(11)  Braun  {Verhandlwigen  der  deutschen  Gesellschaft  fir  Chi- 
rurgie,  1891).  Stone  removed  from  the  common  duct,  which  was 
closed  by  sutures.  Bile  escaped  into  peritoneal  cavity.  Gauze 
drainage.     Rapid  recovery. 

(12)  Rudolf  Frank  {Wiener  klinische  Wochenschrift,  1891,  p. 
960).  After  an  unsuccessful  attempt  to  crush  or  push  a  calculus 
into  the  duodenum  it  was  extracted  by  incision  of  the  duct, 
which  was  sutured.     Drainage  ;  recovery. 
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(13)  Ki'ister  (  Verhandlungen  der  deutschen  Gesellschaft  fur  Chi- 
ntrgie,  1891).  The  patient  had  an  old  bile-fistula.  A  large 
stone  was  extracted  from  the  common  duct,  which  was  closed 
with  sutures;  at  the  same  time  the  fistulous  opening  in  the 
gall-bladder  was  closed.  Both  wounds  were  tamponned  with 
iodoform  gauze. 

Recovery  was  slow  on  account  of  long-continued  suppuration 
of  the  fistulous  tract. 

(14)  F.  Terrier  {Revue  de  Chirurgie,  Paris,  November  10,  1892). 
Patient  with  cirrhosis  of  liver.  Stones  removed  from  the 
very  end  of  the  common  duct  in  the  head  of  the  pancreas, 
opening  in  duct  closed  with  sutures.  Drainage ;  death  on 
second  day. 

(15)  Marcy  (^Journal  of  American  Medical  Association,  Decem- 
ber 20.  1890).  The  distended  gall-bladder  was  opened  and  a 
stone  removed,  but  another  in  the  common  duct  could  not  be 
dislodged.  The  duct  was  opened  and  the  stone  was  then  re- 
moved with  difficulty;  the  opening  in  the  bladder  and  the  duct 
was  sutured  by  three  rows  of  stitches;  the  entire  wound  of  the 
viscus  measuring  four  inches.  Abdomen  closed  without  drain- 
age.    Rapid  recovery. 

(16)  Mixter  [Boston  Medical  and  Surgical  Journal,  July  26, 
1894).  Six  stones  were  removed  by  cholecystotomy ;  the 
fistula  remained  open  ;  three  months  later  the  common  duct  was 
incised  and  a  large  stone  removed.  The  duct  was  sutured. 
Prompt  recovery. 

(17)  Murphy  {New  York  Medical  Record,  January  13,  1894). 
Excision  of  stone  from  a  one-inch  incision  in  common  duct, 
which  was  closed  by  a  continuous  suture.  Death  on  the  second 
day.     No  autopsy. 

(18)  Ross  {Canadian  Practitioner,  h-i^xW,  1894).  Several  stones 
were  lodged  in  the  common  duct.  The  duodenum  was  acci- 
dentally torn  open  ;  this  opening  was  enlarged  in  the  hope  of 
reaching  the  stone  through  the  end  of  the  duct,  but  the  opening 
of  the  duct  could  not  be  found.  The  common  duct  was  then 
incised  and  the  stones  removed.  The  duct  was  sutured,  but 
owing  to  the  friability  at  the  part  lately  occupied  by  the  rough- 
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ened  stone,  it  was  impossible  to  prevent  the  leakage  of  bile. 
Iodoform  packing  and  drainage.  The  bile  continued  to  flow, 
but  suddenly  increased  after  vomiting,  and  the  patient  died 
fifty-six  hours  after  the  operation. 

(19)  Mayo  Robson  {British  Medical  journal,  A^rW  28,  1894). 
Case  52  in  table.  Large  stone  removed  from  common  duct 
through  an  incision,  which  was  sutured.  Drainage.  Death 
from  fecal  extravasation  through  a  small  hole  in  the  colon, 
caused  by  separating  adhesions  and  unrecognized  at  the  time 
of  operation. 

(20)  Kehr  {Archiv  fur  klinische  Chiriirgie,  vol.  xlviii.  p.  619, 
1894).     Cholecystotomy  for  empyema  of  gall-bladder.     Several 

months  later  a  stone  could  be  felt  with  a  sound  in  the  cystic 
duct.  In  attempting  to  extract  this  with  the  forceps  the  stone 
was  pushed  into  the  common  duct.  Ten  months  after  the  first 
operation  the  stone  was  removed  by  choledochotomy.  The 
fistula  healed  in  three  weeks. 

Including  my  own  cases  there  are  twenty-two  cases  with  five 
deaths,  and  including  Kehr's  cases  of  suture  of  the  cystic  duct 
there  are  twenty-eight  cases,  making  a  mortality  of  less  than 
18  per  cent.  In  considering  this  mortality  we  must  remember 
that  the  cases  include  the  most  unfavorable  forms  of  cholelithi- 
asis, and  that  the  stones  were  removed  from  various  parts  of 
the  ducts,  and  some  of  them  under  the  most  unfavorable  condi- 
tions as  regards  peritoneal  adhesions  and  secondary  disease  of 
the  liver,  also  that  they  were  done  by  fifteen  different  operators. 

Of  the  five  deaths  one  was  due  to  shock,  one  to  cirrhosis  of 
the  liver,  one  to  an  accidental  injury  of  the  intestine,  and  only 
one  to  leakage  of  bile. 

In  five  of  the  cases,  bile  leaked  through  the  stitches,  but  only 
one  of  these  died.  Drainage,  usually  gauze,  was  used  in  every 
case  except  three.  Klister,  Rehn,  and  Marcy  closed  the  abdo- 
men without  drainage  with  recoveries,  but  Kiister  had  leakage 
of  bile  from  the  abdominal  wound.  In  seven  cases  the  gall- 
bladder was  left  open,  six  times  by  a  cholecystotomy  and  once 
by  a  cholecystenterostomy ;    all   recovered.     Heussner,  Cour- 
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voisier,  and  Marcy  having  opened  the  gall-bladder  as  well  as 
the  duct,  closed  both  at  the  same  operation  with  good  results. 
Kiister  closed  a  fistula  and  Kummell  did  a  cholecystectomy,  at 
the  same  time  suturing  the  common  duct.  Courvoisier,  having 
sutured  the  duct,  closed  an  old  fistula  and  then  did  a  cholecyst- 
enterostomy  at  one  sitting,  which  seems  a  most  unnecessary 
complication  of  operations,  as  the  fistula  would  probably  have 
closed  after  the  stone  was  removed  from  the  common  duct. 

Convalescence  was  short  in  the  majority  of  these  cases ;  four 
left  the  hospital  in  about  three  weeks,  others  are  reported  as 
recovering  "  rapidly." 

As  before  stated,  it  is  essential  in  every  case  that  an  outlet 
should  be  provided  for  the  bile.  If,  therefore,  the  gall-bladder 
is  to  be  sutured  we  must  make  sure  that  the  common  duct  is 
open.  If  the  hepatic,  cystic,  or  common  ducts  are  to  be  sutured, 
we  must  make  sure  that  the  ducts  are  clear  below  the  point  of 
suture;  if  they  cannot  be  cleared  we  must  provide  an  outlet  for 
the  bile  in  the  other  direction,  either  by  a  cholecystotomy  or  by 
a  cholecystenterostomy. 

In  certain  cases  the  condition  of  the  patient  will  not  admit 
of  a  complete  operation  at  one  sitting ;  in  such  cases  cholecyst- 
otomy may  be  done  for  the  relief  of  cholaemia,  and  the  stones 
may  be  removed  from  the  common  duct  by  a  later  operation. 

It  is  in  this  class  of  cases  that  cholecystenterostomy  has,  it 
seems  to  me,  been  done  altogether  too  frequently  of  late.  The 
very  important  invention  of  Murphy's  button  has  so  greatly 
reduced  the  mortality  of  this  operation  that  the  main  object — 
that  of  restoring  the  ducts  to  their  normal  condition — seems 
often  to  have  been  lost  sight  of  in  the  zeal  for  an  immediate 
success.  Murphy  reports  seventeen  cases  done  by  himself  and 
others  without  a  death;  but  less  favorable  reports  have  followed. 
In  many  of  these  cases  no  attempt  was  made  to  remove  the 
stone  from  the  gall-bladder,  and  the  ducts  were  not  even  exam- 
ined, yet  these  cases  are  reported  as  well.  In  my  opinion  no 
case  is  well  as  long  as  stones  remain  in  the  duct.  Stones  in  the 
duct,  even  when  the  bile  pressure  is  removed,  continue  to  cause 
cholangitis  and  chronic  peritonitis  much  as  a  diseased  appendix 
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or  Fallopian  tube  does.  They  are  foci  of  inflammation,  and 
cause  processes  of  ulceration.  To  be  sure,  some  of  the  stones 
loosen  and  come  out,  but,  on  the  other  hand,  they  are  often 
impacted  and  held  by  a  cicatricial  stricture  (Abbe).  If  the 
stones  loosen  and  come  away,  leaving  the  ducts  clear,  it  is  much 
better  that  the  patient  should  not  be  left  with  the  gall-bladder 
opening  into  the  intestines.  That  there  is  real  danger  of  the 
bacteria  of  the  intestine  penetrating  the  biliary  fistula  and  in- 
fecting the  liver  is  shown  by  a  case  reported  by  Ricard^  in 
which  death  occurred  fifty-three  days  after  the  operation  of 
cholecystenterostomy,  although  the  patient  did  well  at  first. 
Death  was  found  due  to  infection  of  the  bile  passages  from  the 
intestinal  canal,  numerous  abscesses  of  an  ascending  infection 
being  present. 

I  think,  therefore,  that  cholecystenterostomy  should  be  limited 
to  cases  in  which  there  is  an  irremediable  stenosis  of  the  common 
duct. 

The  question  of  doing  a  cholecystotomy  in  connection  with 
the  suture  of  the  ducts  is  one  of  great  importance.  Kehr  thinks 
it  should  always  be  done,  as  a  duct  which  has  been  obstructed 
ought  always  to  be  drained  for  a  time.  On  the  other  hand,  we 
have  seen  that  many  cases  have  done  admirably  without  opening 
and  draining  the  gall-bladder.  It  seems  to  me  certain,  how- 
ever, that  all  the  cases  where  the  duct  has  been  incised  and  can- 
not be  sewed  or  is  imperfectly  sewed,  or  where  the  stitches  cut 
out  on  account  of  the  friable  condition  of  the  duct,  a  cholecyst- 
otomy ought  to  be  done  to  prevent  the  distention  of  the  duct. 
Cholecystotomy  ought  always  be  done  where  the  pathological 
condition  of  the  bile-passages  requires  drainage,  as  in  empyema 
of  the  gall-bladder  and  suppurating  cholangitis.  Nevertheless, 
I  believe  that  the  ordinary  conditions  due  to  obstruction  recover 
without  drainage  soon  after  the  obstruction  is  removed,  as  may 
be  seen  from  the  cases  reported  in  this  paper. 

Technique.  The  objection  to  immediate  suture  of  the  ducts 
is   the   difficulty   of  the    operation   and   its   supposed   dangers. 

'  Bui.  Soc.  Chirurgie,  1894,  .xx.  p.  572. 
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Thornton  speaks  of  the  great  difficulties  of  sewing  the  common 
duct,  and  used  a  Ferguson  speculum  to  expose  the  duct  in  its 
deep  position.  Cabot  used  a  hooked  knife  to  incise  the  duct  by- 
touch.  As  I  have  found  the  operation  less  difficult  than  I  ex- 
pected I  will  give  the  method  by  which  I  sutured  the  hepatic 
and  common  duct.  The  patient  is  hung  by  straps  under  the 
arms  on  an  inclined  plane  at  an  angle  of  something  less  than 
forty-five  degrees.  A  sand-bag  is  placed  under  the  back,  so 
that  the  patient  is  bent  over  it.     In  this  position  the  intestines 


The  duct  is  held  by  thumb  and  finger  of  the  left  hand.     The  stitches  are  placed  before 

the  stone  is  removed. 

gravitate  to  the  lower  part  of  the  abdomen,  so  that  when  the 
liver  is  held  up  by  a  retractor  the  air  sucks  in  between  the  liver 
and  intestines  much  as  it  enters  the  pelvis  in  the  Trendelenburg 
position.  The  abdomen  is  opened  in  the  right  linea  semilunaris. 
The  gall-bladder  is  seized  and  pulled  up,  and  the  course  of  the 
ducts  is  palpated  with  great  care.  When  a  stone  is  found  the 
rest  of  the  ducts  should  be  palpated  with  especial  care,  as  the 
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success  of  the  suture  depends  on  the  unobstructed  flow  of  the 
bile.  When  a  stone  is  found  it  is  grasped  with  the  thumb  and 
finger  of  the  left  hand  and  raised  to  as  convenient  a  level  as 
possible.  The  fingers  should  not  be  removed  from  the  duct 
until  the  stitches  are  tied.  The  duct  is  incised  over  the  stone 
by  a  longitudinal  cut.  The  stitches  are  then  placed  in  the  sides 
of  the  duct  before  the  stone  is  removed;  for  the  instant  the 
stone  is  removed  the  duct  collapses  and  the  wound  is  bathed  in 
bile  and  cannot  be  brought  into  an  accessible  position  again. 
As  the  stone  is  removed  the  fingers  may  squeeze  the  duct  above 
to  prevent  the  flow  of  bile  before  the  stitches  are  tightened ;  at 
this  point  a  sound  can  easily  be  passed  down  the  duct  if  desired. 
Two  rows  of  stitches  are  placed,  catgut  being  used  for  the  duct 
itself  and  silk  for  the  overlying  peritoneum.  A  small  drainage- 
tube  is  passed  down  to  the  duct  and  surrounded  with  gauze. 
The  abdominal  wound  is  closed  except  at  the  point  where  the 
gauze  is  to  be  removed. 

Conclusions. — i.  Every  operation  should  be  conducted  with 
the  idea  of  restoring  the  functions  of  the  ducts,  and  that  any 
irreparable  injury  to  them  is  a  serious  calamity. 

2.  Immediate  closure  of  the  gall-bladder  is  safe  if  the  ducts 
are  clear  and  its  walls  healthy. 

3.  Incision  and  suture  of  the  cystic  duct  is  preferable  to  pro- 
longed manipulation. 

4.  Incision  and  suture  of  the  hepatic  and  common  ducts  is 
the  operation  of  choice  for  impacted  stones. 

5.  The  mortality  of  this  operation  is  less  than  18  per  cent. 

6.  If  the  condition  of  the  patient  is  critical  a  preliminary 
cholecystotomy  is  advisable. 

7.  Cholecystenterostomy  should  be  reserved  for  irremediable" 
stenosis  of  the  common  duct. 


TWO    CASES   OF    DISPLACEMENT  OF    THE   ULNAR 

NERVE  AT  THE  ELBOW,  SUCCESSFULLY 

TREATED  BY  OPERATION. 


By  sir  WILLIAM  MAC  CORMAC, 

CONSULTING    SURGEOS   AND   EMERITUS     LECTURER   ON  CLINICAL   SURGERY   AT 
ST.   THOMAS'S    HOSPITAL,   LONDON. 


DiSLODGEMENT  of  the  ulnar  nerve  from  its  groove  behind  the 
internal  condyle  is  uncommon,  and  the  two  cases  I  am  about  to 
relate  may  therefore  prove  interesting  to  the  American  Surgical 
Association,  of  which  I  am  proud  to  say  I  have  the  great  privi- 
lege of  being  an  Honorary  Fellow. 

Case  I. — Charles  McGrath,  aged  thirty  years,  a  bookkeeper 
and  telegraph  clerk,  was  admitted  under  my  care  to  St.  Thomas's 
Hospital,  February  14,  1891,  and  discharged  March  9,  1891. 

He  had  previously  enjoyed  good  health. 

Two  years  ago  without  any  known  cause  he  first  noticed 
weakness  in  the  right  arm,  which  became  so  fatigued  and  pain- 
ful that  whilst  writing  he  had  to  give  up  at  short  intervals  to 
rest.  This  continued  for  about  eighteen  months,  getting  some- 
what worse,  and  crippling  him  seriously  at  his  occupation. 

Five  months  before  admission,  when  employed  in  Egypt,  the. 
condition  of  the  limb  rapidly  became  worse.  He  could  only 
write  at  all  with  the  greatest  difficulty  and  pain,  and  had  finally 
to  abandon  a  well-paid  post  in  the  Egyptian  Customs,  where  he 
had  a  good  deal  of  writing  to  do. 

On  admission  he  appears  to  be  a  healthy  man,  there  is  no 
history  of  injury,  nor  can  he  give  any  cause  whatever  which 
might  account  for  the  looseness  of  the  nerve. 

He  complains   much  of  pain,  shooting  down   into  the  hand, 
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the  ring  and  little  fingers,  especially  when  resting  the  elbow  on 
a  table  as  in  the  act  of  writing,  and  the  weakness  and  sense  of 
fatigue  in  the  limb  in  addition  to  the  pain  he  experienced  are 
so  considerable  that  he  finds  himself  unable  to  do  anything  to 
earn  his  livelihood.  He  had  discovered  for  himself  the  loose 
nerve  slipping  about,  and  rightly  diagnosed  this  to  be  cause  of 
the  trouble  for  which  he  urgently  requested  relief. 

Although  from  the  great  sense  of  fatigue  and  the  pain  the 
patient  is  unable  to  do  his  work,  there  is  no  paralysis  nor  wast- 
ing of  the  muscles  supplied  by  the  nerve.  There  is  no  anaes- 
thesia, only  sensations  of  pain  and  tingling  which  may  be  re- 
garded as  hyperaesthesia,  due  to  the  incessant  disturbance  of  the 
nerve  trunk. 

On  examination  the  ulnar  nerve  is  found  to  slip  readily  out 
of  place.  It  can  be  moved  freely  from  side  to  side  with  the 
finger,  and  on  the  patient  flexing  the  elbow  it  rides  forward 
quite  in  front  of  the  internal  epicondyle. 

Under  these  circumstances  I  determined  to  make  an  attempt 
to  anchor  the  nerve  in  its  proper  place  behind  the  condyle,  in 
the  hope  that  in  this  way  a  very  distressing  state  of  things 
might  be  abated  or  altogether  removed. 

Operation.  An  incision  two  inches  long  was  made  in  the  long 
axis  of  the  limb,  midway  between  the  olecranon  and  the  internal 
condyle.  After  dividing  the  superficial  structure  the  fascial  expan- 
sion of  the  triceps  was  dissected  up  from  its  attachment  to  the 
inner  border  of  the  olecranon,  and  the  nerve  surrounded  by  a 
thickened  sheath  exposed.  I  now  passed  two  broad  loops  of 
kangaroo-tendon  round  the  nerve,  an  inch  apart,  and  after  passing 
each  free  end  through  the  fascial  envelope  of  the  triceps  and 
tying  the  ends  together  the  nerve  was  found  to  be  thus  firmly 
fastened  down  in  the  groove  it  should  normally  occupy.  The 
cut  edges  of  the  divided  fascial  expansion  were  now  united  by 
buried  sutures  of  catgut,  and  the  external  wound  closed. 

Iodoform  dressings  and  a  plaster-of-Paris  splint  were  then 
applied. 

The  recovery  from  the  operation  was  uneventful.  The  only 
complaint  made  was  of  slight  tingling  pain  on  the  ulnar  side  of 
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the  hand  and  the  little  finger,  and  when  the  man  left  the  hos- 
pital the  nerve  appeared  to  be  quite  firmly  fixed  in  its  normal 
situation,  and  he  could  write  fairly  well  with  his  right  hand. 
Previously  he  was  quite  unable  to  use  it  for  this  purpose,  and 
had  learned  to  write  with  his  left  hand. 

I  have  seen  this  patient  many  times  since  he  left  the  hospital, 
and  recently  heard  from  him.  The  improvement  increased 
after  his  discharge,  and  he  was  able  to  return  to  work.  He 
says  the  arm  and  hand  do  not  feel  quite  so  strong  as  they  once 
were,  but  he  has  lost  the  pain,  acquired  good  power  in  the  limb, 
and  does  his  work  as  well  as  ever.  The  nerve  shows  no  sign  of 
again  becoming  loose  and  gives  no  further  trouble. 

Case  II. — Shortly  afterward  another  patient,  Eliza  Neville, 
aged  twenty-eight  years,  was  treated  by  Mr.  Croft  for  displaced 
right  ulnar  nerve  in  March,  1891.  The  history  was  briefly  as 
follows  :  She  never  had  any  trouble  with  the  arm  until  she  fell, 
striking  the  right  elbow,  nine  weeks  before  she  came  under  Mr. 
Croft's  observation.  This  accident  was  followed  by  cellulitis 
in  the  neighborhood  of  the  injured  elbow,  for  which  two  in- 
cisions were  made.  The  inflammation  started  as  a  bursitis,  and 
was  superficial  throughout;  neither  incision  interfered  in  any 
way  with  the  nerve  or  its  attachments.  The  whole  had  sub- 
sided in  a  week,  when  the  patient  was  discharged  cured.  A  (ew 
days  after  leaving  the  hospital  she  first  experienced  tingling 
pain  from  the  right  elbow-joint  to  the  fourth  and  fifth  fingers; 
this  pain  was  aggravated  by  movements  of  flexion,  and  was 
associated  with  a  feeling  of  numbness,  which  rendered  the  grasp 
of  the  hand  at  the  time  useless,  and  with  a  sensation  of  some- 
thing slipping  from  behind  forward  on  the  inner  side  of  the  elbow. 

On  examination  the  incisions  made  two  months  before  were 
found  firmly  healed.  With  the  elbow-joint  extended  nothing 
abnormal  was  detected,  but  on  flexion  just  before  a  right  angle 
was  reached  a  tender  cord-like  body,  evidently  the  nerve,  slipped 
forward  from  behind  the  internal  condyle  of  the  humerus,  re- 
suming its  previous  position  on  extension.  There  was  nowhere 
any  loss  of  sensation  or  wasting  of  muscles. 
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On  March  i6th,  Mr.  Croft  operated  by  means  of  a  semilunar 
incision  over  the  course  of  the  nerve,  raising  a  flap  of  skin  and 
subcutaneous  tissue  between  the  internal  condyle  of  the  humerus 
and  the  olecranon — the  nerve  whose  sheath  was  thickened  was 
found  to  slip  readily  forward  from  the  bony  groove.  It  was 
first  attached  to  the  anterior  (deep)  surface  of  the  triceps  muscle, 
near  to  its  inner  border,  and  this  border  was  then  drawn  over 
and  stitched  to  what  fibrous  tissue  could  be  found  connected 
with  the  humeral  condyle.     Silk  sutures  were  used. 

The  wound,  dressed  antiseptically,  healed  by  first  intention, 
rest  being  secured  by  placing  the  limb  in  a  plaster-of- Paris  splint 
in  the  extended  position.  For  a  day  or  two  succeeding  the 
operation  sensation  was  dulled  in  the  little  finger,  and  some 
formication  was  noted.  The  patient  left  the  ward  in  three  weeks, 
and  when  seen  some  six  or  eight  weeks  later  the  nerve  was  re- 
tained in  its  normal  position,  and  the  patient  had  no  discomfort. 

It  is  difficult  to  explain  how  such  an  extensive  displacement 
of  this  nerve  can  take  place,  more  especially  in  the  first  case, 
where  there  was  no  suspicion  that  any  traumatic  influence  was 
concerned. 

'  Perhaps  one  may  for  a  moment  recall  the  anatomical  relations 
of  the  nerve  in  this  situation  to  see  if  they  afford  any  clue  to 
the  occurrence. 

Leaving  the  inner  side  of  the  brachial  artery  the  ulnar  nerve 
pierces  the  internal  intermuscular  septum  some  three  inches 
above  the  elbow-joint.  It  then  runs,  down  on  the  inner  head 
of  the  triceps,  crosses  the  posterior  surface  of  the  internal  epi- 
condyle,  resting  against  fibres  of  the  elbow  capsule  covered  by 
the  fascia,  strengthened  by  an  expansion  from  the  triceps  tendon, 
and  enters  the  forearm  between  the  two  heads  of  the  flexor 
carpi  ulnaris.  While  behind  the  epicondyle  it  gives  small  twigs 
to  the  elbow-joint. 

The  position  to  the  ulnar  nerve  is  peculiar,  situated  as  it  is 
on  the  exterior  aspect  of  a  large  joint  capable  of  a  free  range 
of  flexion.  This  circumstance  necessitates  a  certain  amount  of 
mobility  on  the  part  of  the  nerve  to  guard  against  inconvenient 
tension,  and  that  a  very  considerable   degree  of  tension  does 
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exist  normally  is  evidenced  by  the  fact  that  the  nerve  produces 
for  itself  a  groove  in  which  it  lies  on  the  back  of  the  internal 
epicondyle. 

The  actual  points  of  fixation  of  the  nerve  are  somewhat 
widely  separated,  the  one  being  the  point  of  perforation  of  the 
internal  intermuscular  septum,  the  other  the  interval  between 
the  two  heads  of  origin  of  the  flexor  carpi  ulnaris;  beyond 
these  the  nerve  depends  for  its  maintenance  in  position  upon 
its  own  small  branches,  the  elbow-joint,  and  the  surrounding 
areolar  tissue,  as  well  as  the  strong  fascial  investment.  A  cer- 
tain amount  of  lateral  mobility  therefore  exists,  which  may  be 
tested  by  rolling  the  normal  nerve  beneath  the  finger.  Dis- 
placement in  an  outward  direction  or  pressure  from  the  surface 
is  prevented  by  the  prominent  inner  margin  of  the  trochlea, 
the  olecranon,  and  the  tension  of  the  triceps  aponeurosis.  Dis- 
placement inward,  however,  is  not  so  effectively  guarded  against, 
and  loss  of  normal  tension  of  the  nerve  due  to  inordinate  stretch- 
ing, as  by  accident  (or  possibly  to  laxity  dependent  on  the  ab- 
sorption of  adipose  tissue  in  emaciation),  may  allow  it  to  roll 
over  the  epicondyle  in  movements  of  flexion.  The  almost 
plane  surface  of  the  bone  would  also  favor  an  internal  displace- 
ment. 

I  have  only  ventured  to  make  this  very  brief  communication 
to  the  Surgical  Association  because  of  the  request  of  my  friend, 
your  distinguished  President,  that  I  should,  if  possible,  send 
something,  and  that  the  subject  of  ulnar  nerve  displacement  is 
already  on  your  programme.  It  is  not  sent  because  of  any 
intrinsic  merit,  but  simply  because  I  entertain  the  liveliest  re- 
membrance of  innumerable  kindnesses  and  courtesies  at  the 
hands  of  my  American  brethren,  and  also  because  I  hope  I  may 
be  remembered  by  the  many  friends  I  am  happy  enough  to 
believe  I  possess  among  them. 


A  SUCCESSFUL  CASE  OF   TRANSPERITONEAL 
URETERO-LITHOTOMY. 


BY  JOHN  B.  ROBERTS,  M.D., 

PHILADELPHIA. 


Removal  of  renal  calculi  impacted  in  the  ureter  by  the  trans- 
peritoneal, subperitoneal,  or  lumbar  routes  is,  perhaps,  suffi- 
ciently uncommon  to  warrant  publication  of  such  cases.  I 
believe  that  only  three  or  four  instances  of  transperitoneal  re- 
moval have  been  recorded. 

A  woman,  aged  fifty-seven  years,  was  admitted  to  the  Woman's 
Hospital  of  Philadelphia  in  December,  1894,  with  history  of 
attacks  of  renal  colic  from  the  time  she  was  eleven  years  old. 
At  first  the  attacks  occurred,  according  to  her  statement,  about 
every  week.  Subsequently  they  became  less  frequent,  occur- 
ring not  oftener  than  once  in  two  or  three  months.  Seventeen 
years  ago  she  noticed  that  the  urine  after  these  attacks  of  pain 
contained  a  reddish  sediment.  She,  on  a  number  of  occasions, 
passed  small  stones,  which  were  about  the  size  of  a  flaxseed. 
Recently  she  has  had  weekly  attacks  of  pain,  and  the  urine 
passed  the  day  following  has  contained  large  quantities  of  pus. 
The  pain  is  felt  in  the  left  side  over  the  region  of  the  kidney, 
where  tenderness  on  pressure  exists.  During  the  paroxysms 
the  pain  radiates  downward  and  forward  toward  the  bladder. 
An  examination  of  the  urine  after  admission  showed  that  she 
passed  forty-eight  ounces  in  twenty-four  hours.  The  urine  was 
of  an  acid  reaction,  had  a  specific  gravity  of  10 10,  and  contained 
some  albumin,  but  no  sugar.  It  contained  urea,  i  per  cent.; 
pus,  3  per  cent. 

Attacks  of  severe   renal   colic  occurred   every  two  or  three 
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days,  and  gave  so  much  pain  that  my  colleague,  Dr.  Anna  M. 
Fullerton,  dilated  the  urethra  and  catheterized  the  ureters  by 
touch.  From  the  right  ureter  an  ounce  and  a  half  of  clear 
urine  was  drawn.  The  left  ureter  admitted  the  catheter  for 
about  an  inch  and  a  half,  when  an  obstruction  was  met.  No 
fluid  was  obtained  from  this  ureter.  The  urine  obtained  from 
the  right  ureter  showed  neither  pus  nor  casts.  A  specimen 
taken  from  the  bladder  itself  contained  a  few  pus  cells. 

About  a  week  later  I  explored  the  kidney  and  ureter  by  lum- 
bar incision.  The  kidney  was  very  small,  and  was  thoroughly 
examined  with  my  finger  passed  over  both  its  anterior  and 
posterior  surface.  I  could  feel  no  stone  in  the  kidney  proper, 
nor  in  the  pelvis.  The  organ  was  only  about  four  inches  long 
and  had  a  normal  appearance  and  feel.  The  ureter  was  exposed 
about  one  inch  below  the  pelvis  of  the  kidney,  and  was  found 
to  be  greatly  enlarged.  It  was  about  as  wide  as  my  forefinger 
and  had  thick  walls.  I  made  a  small  longitudinal  opening  in  it 
and  passed  a  rubber  bougie  downward  for  about  ten  inches. 
The  bougie  then  met  an  obstruction.  The  finger  introduced 
into  the  vagina  readily  felt  the  end  of  the  bougie  about  two 
inches  above  the  bladder. 

The  urethra  was  then  dilated,  and  my  finger  introduced  into 
the  bladder  detected  the  bougie  within  the  ureter.  Vaginal 
touch  then  discovered  what  seemed  to  be  a  small  growth  high 
up  in  the  pelvis  behind  the  uterus  and  to  its  left.  This  had 
never  been  discovered  during  the  vaginal  examinations  made 
before  operation.  Dr.  Fullerton  then  passed  by  touch  a  ureteral 
catheter  from  the  bladder.  The  two  instruments  came  within 
about  half  an  inch  of  each  other,  but  they  could  not  be  brought 
into  contact,  though  the  finger  in  the  vagina  could  feel  both  in- 
struments. 

This  examination  led  me  to  believe  that  there  was  a  small 
tumor  pressing  upon  the  ureter  and  causing  a  valve-like  stric- 
ture, which  at  times  permitted  the  dammed  up  pus  and  urine  to 
escape.  I  believed  that  the  tumor  was  rather  small,  since  it 
was  only  discovered  by  vaginal  examination  after  it  had  been 
pressed  downward  by  the  bougie  introduced  into  the  ureter  by 
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the  lumbar  incision.  The  mass  seemed  to  be  about  the  size  of 
an  EngHsh  walnut.  I  concluded  that  abdominal  section  would 
subsequently  be  required,  and,  therefore,  closed  the  ureteral 
wound  with  four  silk  sutures  applied  in  the  manner  of  Lembert. 
A  small  drainage  tube  was  placed  in  the  posterior  end  of  the 
oblique  lumbar  wound.  The  urethra  which  had  been  lacerated 
by  the  dilatation  was  repaired  by  sutures  introduced  by  Dr.  Ful- 
lerton.  The  lumbar  wound  healed  promptly.  The  pain  which 
the  patient  suffered  became  rather  less,  and  was  felt  much  lower 
down  in  the  abdomen  than  previously.  She  was  discharged, 
with  directions  to  return  at  a  later  period  for  laparotomy  to 
remove  the  small  tumor  which  was  supposed  to  be  pressing 
upon  the  ureter. 

She  was  readmitted  on  April  i8th.  A  mass  was  still  felt  in 
the  left  broad  ligament,  close  to  the  pelvic  wall.  The  uterus 
was  movable  and  in  good  position.  The  daily  amount  of  urine 
was  forty-four  ounces.  It  was  on  one  occasion  acid,  without 
albumin,  and  on  another  neutral,  with  albumin  and  pus  present. 

On  April  :6,  1895,  an  incision  in  the  median  line  of  the  ab- 
domen was  made  and  the  pelvis  explored.  A  thickening  was 
felt  in  the  left  broad  ligament  close  to  the  pelvic  wall,  but  no 
tumor  was  found  pressing  upon  the  ureter,  as  I  had  expected. 
The  left  ovary  was  small,  sclerosed  and  movable  I  determined, 
therefore,  to  cut  down  upon  the  ureter  to  see  whether  there  was 
any  stricture  from  tumor  in  the  wall,  or  other  inflammatory 
exudate  occluding  its  calibre.  I  cut  through  the  peritoneum, 
lifted  up  the  ureter,  and  made  a  small  opening  in  it,  protecting 
the  surrounding  parts  as  much  as  possible  from  any  urine  that 
might  escape.  The  lumen  seemed  free  from  urine,  and  a  steel 
uterine  sound,  used  as  a  probe,  was  readily  passed  downward 
into  the  bladder.  Its  presence  here  was  proved  by  contact 
with  a  urethral  sound  introduced  into  the  bladder.  I  then  used 
the  same  instrument  to  explore  the  ureter  upward,  and  almost 
immediately  came  in  contact  with  a  hard  substance,  which,  on 
impact,  gave  the  characteristic  click  of  stone.  By  pressure 
upon  the  ureter  beginning  above  the  stone,  I  caused  it  to  be  ex- 
truded through  the  opening  already  made.     The  stone  was  the 
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shape  of  a  large  olive  pit,  and  measured  seven-eighths  of  an 
inch  in  length  and  about  half  an  inch  in  its  broadest  part.  The 
opening  in  the  ureter  was  closed  with  silk  sutures ;  the  peri- 
toneum over  the  ureter  brought  together  with  continuous  cat- 
gut sutures.  A  split  in  the  broad  ligament  was  stitched  with 
catgut.  The  abdominal  cavity  was  kept  uncontaminated  during 
these  manipulations,  and  could  have  been  closed  with  propriety 
without  drainage,  as  the  peritoneum  was  not  soiled.  A  drain- 
age-tube, however,  was  put  in,  because  of  the  possibility  of  the 
sutures  not  holding,  though  I  really  had  no  doubt  of  their  being 
able  to  keep  the  ureteral  wound  closed. 

The  patient  at  the  present  time,  which  is  a  month  after  opera- 
tion, has  had  no  recurrence  of  pain,  and  has  made  an  unevent- 
ful recovery.     The  urine  about  ten  days  ago  showed  a  little  pus. 

The  facility  with  which  the  operation  was  done  and  the  rapid 
recovery  demonstrated  how  simply  the  removal  of  stone  from 
the  ureter  can  be  accomplished.  It  is  evident,  I  think,  that  the 
stone  was  not  very  tightly  fastened  within  the  ureter,  though  it 
is  probable  that  it  did  not  move  during  the  ordinary  occupations 
of  the  patient.  After  it  had  been  pushed  down  by  the  rubber 
bougie,  introduced  at  the  lumbar  incision,  the  pain  was  felt  at  a 
lower  region  than  previously.  This  would  seem  to  indicate 
that  the  calculus  occupied  pretty  much  the  same  position  all  the 
time  until  displaced  by  the  bougie  which  I  introduced  through 
the  wound.  It  was  the  bulging  produced  by  the  stone  thrust 
into  the  lower  part  of  the  ureter  which  gave  the  impression  of 
a  small  tumor  which  we  felt  through  the  vaginal  wall.  This 
was  not  observed  in  previous  vaginal  examinations,  because  the 
stone  was  then  situated  at  a  higher  point. 


A  CASE  OF    CONGENITAL   SUBSPINOUS  "  DISLOCA- 
TION" OF  THE  HEAD  OF  THE  HUMERUS. 


By  JOHN  B.  ROBERTS,  M.D., 

PHILADELPHIA. 


Congenital  displacement  or  "  dislocation  "  of  the  humeral 
head  is  either  uncommon  or  frequently  overlooked.  The  con- 
dition is  probably  a  malformation  similar  to  that  which  exists 
in  the  so-called  congenital  dislocation  of  the  hip.  The  sub- 
spinous or  subacromial  variety,  to  which  the  present  case  be- 
longs, is  said  to  be  less  frequently  seen  than  the  subcoracoid, 
which  is  the  other  form  of  malformation  described. 

The  girl  was  referred  to  me  by  Dr.  C.  H.  Mann,  of  Bridge- 
port, Pa.,  who  had  delivered  the  mother  at  the  time  the  child 
was  born.  He  remembers  nothing  particular  about  the  labor, 
but  the  mother  says  it  was  a  difficult  one  and  that  instruments 
were  used. 

When  the  baby  was  three  days  old  the  parents  noticed  that 
the  left  arm  hung  at  the  side  with  palm  turned  differently  from 
that  of  the  other  hand,  and  that  there  was  "  a  groove  in  the 
skin  a  little  below  the  shoulder,  as  if  the  arm  had  been  turned 
the  wrong  way."  The  infant  used  the  fingers  to  grasp  things, 
as  it  did  those  of  the  other  hand,  and  no  diminution  of  strength 
was  observed.  There  was  no  discoloration  about  the  shoulder 
at  the  time  of  birth,  and  the  child  gave  no  special  indication  of 
pain  at  the  shoulder  when  it  was  handled. 

At  the  present  time  the  patient  is  an  intelligent,  well-devel- 
oped girl  of  ten  years  of  age,  with  no  other  deformity  than 
that  of  the  left  shoulder. 

As  is  seen  in  the  cut,  taken  from  a  photograph,  the  head  of 
the  left  humerus  lies  beneath  the  outer  portion  of  the  spine  of 
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the  scapula,  causing  a  very  marked  prominence.  It  seems  to 
rest  just  behind  the  posterior  edge  of  the  glenoid  cavity,  below 
the  junction  of  the  base  of  the  acromion  with  the  scapular 
spine.  The  humerus  is  abducted  and  so  greatly  rotated  inward 
that  the  posterior  surface  of  the  bone  presents  outward  instead 
of  backward.  This  rotation  causes  the  back  of  the  elbow  to 
point  outward  and  the  articular  surface  of  the  head  of  the 
humerus  to  present  almost  directly  backward. 

Fig.  I. 


Showing  posterior  aspect  of  shoulder. 

There  is  a  depression  on  the  anterior  surface  of  the  chest 
below  the  outer  end  of  the  clavicle  and  the  tip  of  the  acromion; 
the  general  contour  of  the  upper  part  of  the  arm  and  shoulder 
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in  front  is  changed.  The  shoulder  is  flattened  or  less  square 
than  normal.  This  is  due  partly  to  the  changed  relations  of  the 
bones  and  partly  to  muscular  atrophy.  No  deformity  exists  in 
the  clavicle.  Neither  the  acromion  nor  coracoid  process  is  un- 
duly prominent.  In  fact,  the  latter  seems  less  prominent  than 
on  the  normal  side  of  the  body.  This  does  not  accord  with 
the  case  reported  by  R.  W.  Smith,  in  which  the  coracoid  pro- 
cess caused  a  remarkable  projection. 

Fio.  2. 


Showing  anterior  aspect  of  shoulder. 

The  scapula  seems  to  occupy  a  higher  position  on  the  left 
side  than  on  the  right  and  moves  with  the  humerus,  for  there  is 
little   mobility  at  the  shoulder-joint.     The    distance  from    the 
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head  of  the  humerus  to  the  tip  of  the  olecranon  seems  less  in 
the  abnormal  than  in  the  normal  limb. 

When  at  rest  the  left  arm  hangs  at  her  side,  further  from  the 
chest  than  on  the  right  side  and  with  the  forearm  in  pronation. 
The  child  can  voluntarily  increase  the  pronation,  but  has  very 
little  power  to  supinate.  She  can  flex  and  extend  the  elbow 
freely,  but  complete  extension  is  impossible.  The  movements 
of  the  wrist  and  fingers  are  normal. 

When  the  examiner  rotates  the  upper  arm  the  moving  humeral 
head  gives  a  grating  sensation  to  a  hand  placed  over  it.  The 
movements  at  the  scapulo-humeral  articulation  are  much  re- 
stricted. The  abducted  arm  can  be  brought  into  contact  with 
the  chest  by  pressure,  but  the  child  cannot  voluntarily  bring  it 
into  that  position.  Full  extension  of  the  elbow  cannot  be  ob- 
tained, but  passive  pronation  and  supination  of  the  hand  are 
perfect. 

There  is  muscular  atrophy  of  the  arm,  and  some  atrophy  ot 
the  muscles  of  the  forearm.  When  the  child  wishes  to  put  the 
left  hand  on  the  right  shoulder  she  has  to  throw  her  arm  upward 
-with  a  sudden  movement  which  carries  the  elbow  outward. 
She  is  then  able  to  put  the  tips  of  her  fingers  upon  the  right 
shoulder.  Subsequently  by  a  sort  of  creeping  motion  of  the 
fingers,  she  succeeds  in  drawing  the  hand  on  top  of  the  shoulder. 
After  thus  grasping  the  shoulder  she  can  bring  the  humerus, 
elbow,  and  forearm  into  contact  with  the  front  of  the  chest. 

She  can  bring  the  arm  and  elbow  into  contact  with  the  left 
side  of  the  head,  but  cannot  put  that  hand  on  top  of  the 
head.  If,  however,  the  elbow  and  forearm  are  passively  raised, 
so  that  the  humerus  becomes  more  or  less  horizontal,  she  can 
readily  place  her  hand  on  top  of  her  head.  She  says  that  she 
can  arrange  her  hair,  if  she  first  uses  her  right  hand  to  lift  the 
left  arm  and  hand  in  a  similar  manner  into  the  position  which 
allows  her  to  place  the  left  hand  on  top  of  the  head. 


EPIPHYSEAL    SEPARATION   OF    THE    LOWER    END 
OF  THE  FEMUR. 


BY  RICHARD  H.   HARTE,  M.D., 

PHILADELPHIA. 


Traumatic  separation  of  the  lower  epiphysis  of  the  femur  is 
undoubtedly  a  rare  injury,  especially  when  we  note  how  few  of 
the  surgical  writers  quote  from  actual  cases  under  their  own  ob- 
servation, Hamilton,  in  his  classic  work  on  fractures  and  dis- 
locations, cites  half  a  dozen  cases  which  he  had  collected,  only 
one  of  which  he  had  seen,  and  that  three  years  after  the  receipt 
of  the  injury.  To  Packard,  Delans,  and  Tubby  is  due  the  credit 
of  having  collected  and  tabulated  the  majority  of  the  recorded 
cases.  As  a  great  many  of  the  fractures  are  compound,  there 
is  no  questioning  the  accuracy  of  the  diagnosis.  (Among  sur- 
geons who  have  seen  fractures  of  this  variety,  or  whose  atten- 
tion has  been  called  to  the  possibility  of  the  existence  of  such 
an  injury,  there  will  not  be  so  much  difficulty  in  the  recogni- 
tion of  this  class  of  injuries.) 

The  epiphysis  at  the  lower  end  of  the  femur  is  the  first  laid 
down,  and  consequently  is  the  largest  in  the  body,  remaining 
separate  up  to  maturity,  as  the  injuries  under  consideration  are 
not  acquired  until  the  individual  has  reached  a  time  of  life  when 
considerable  muscular  activity  is  brought  into  play,  and,  again, 
when  the  osseous  landmarks  about  the  knee  are  sufficiently  de- 
veloped to  exclude  possible  confusion  with  the  knee,  which  is 
liable  to  happen  in  very  young  children.  It  is  possible  for  the 
injury  to  occur  during  childbirth,  as  cited  by  Madame  Lachapell, 
when  firm  traction  was  made  on  the  leg  during  delivery.     In 
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her  case  I  presume  that  there  was  no  doubt  in  the  diagnosis, 
as  the  child  was  born  dead,  and  that  the  epiphysis  of  the  upper 
end  of  the  tibia  was  also  separated.  That  many  simple  separa- 
tions of  the  epiphysis  of  the  lower  end  of  the  femur,  with  an 
apparently  good  prognosis,  as  well  as  compound  separations  of 
the  same  character,  do  badly  and  often  go  on  to  amputation  is 
a  fact  frequently  reported,  but,  so  far  as  I  am  able  to  learn  from 
the  inconsiderable  literature  on  the  subject,  is  one  which  has 
never  been  satisfactorily  explained.  If  an  excuse  for  this  paper 
is  needed,  it  is  that  I  may  bring  to  your  notice  what  may  pos- 
sibly be  a  satisfactory  solution  for  the  often  unfavorable  termi- 
nation of  this  class  of  injuries.  That  solution  of  continuity 
should  occur  at  this  point  rather  than  elsewhere  is  explained, 
first,  by  the  histological  formation  ;  second,  by  the  age  at  which 
the  injury  is  found  ;  and,  third,  by  the  mechanism  of  the  violence 
and  the  structural  anatomy  of  the  part.  The  ossific  centre  of 
the  lower  epiphysis  is  not  laid  down  until  the  beginning  of  the 
last  month  of  foetal  life,  and  does  not  become  thoroughly  ossi- 
fied until  the  twentieth  year,  so  that  we  can  see  that  the  condi- 
tion would  be  favorable  for  accident  to  happen  during  delivery 
if  the  legs  are  employed  in  making  traction.  It  must  be  re- 
membered that  the  proliferation  of  the  cartilage  of  this  epiphy- 
seal line  is  largely  responsible  for  the  growth  of  the  length  of 
the  limb,  and  permanent  interference  with  the  epiphysis  will 
materially  affect  the  limb's  development. 

Secondly,  when  the  anatomy  of  the  region  is  examined,  it 
will  be  noticed  that  the  epiphysis  is  intimately  associated  with 
all  the  upper  portion  of  the  ligamentous  apparatus  of  the  knee- 
joint — an  articulation  which  is  the  largest  and  strongest  in  the 
body,  and  whose  strength  depends  almost  entirely  upon  the 
complicated  character  of  its  ligaments,  rather  than  any  bony 
receptacle  for  the  articulating  ends  of  the  bones. 

With  this  much  premised,  it  can  readily  be  seen  the  enormous 
leverage  that  the  leg,  with  its  attached  ligaments,  must  exert 
upon  the  epiphysis  in  overextension,  or  adduction  or  abduc- 
tion, as  it  is  in  one  of  these  three  positions,  or  their  modifica- 
tions in  forms  of  twisting,  that  the  separation  takes  place.    Maun- 
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der^  and  Hilton"  each  cite  cases  where  the  injury  was  produced 
by  the  individual's  falling  with  the  leg  in  a  flexed  position,  the 
epiphysis  being  driven  back  by  the  pressure  of  the  patella  and 
quadriceps  extensor  over  the  trochlear  surface  of  the  condyle, 
the  quadriceps  and  the  adductor  magnus  being  the  muscles 
which  v;ould  be  most  likely  to  affect  the  position  of  the  epiph- 
ysis by  muscular  action. 

On  careful  examination  of  the  periosteum  about  the  lower  end 
of  the  femur  in  persons  up  to  maturity,  it  will  be  noticed  that 
the  membrane  overlying  the  epiphyseal  cartilage  is  thicker  and 
denser  than  that  over  other  portions  of  the  bone,  at  this  point 
partaking  of  the  character  of  a  ligament,  similar  to  what  is 
noticed  at  costo-chondral  articulations.  This  ligamentous  peri- 
osteum is  much  more  liable  to  be  detached  from  the  bone,  so 
that  as  a  result  of  traumatic  separation  we  will  often  have  a 
large  portion  of  the  lower  end  of  the  diaphysis  denuded  of  its 
periosteal  covering  as  far  as  the  middle  third  of  the  femur. 
This  was  distinctly  noticed  in  three  of  my  cases,  and  was  largely 
responsible  for  the  unfavorable  termination  of  Case  I.,  which 
resulted  in  amputation.  A  case  is  quoted  by  Hamilton  in  which 
the  convalescence  was  very  long,  and  finally  terminated  in  the 
discharge  of  several  pieces  of  bone,  which  may  have  been  de- 
veloped from  the  osteogenic  layer  of  the  denuded  periosteum. 
In  one  of  my  cases  (Case  HI.)  were  found  a  number  of  such 
fragments  attached  to  the  separated  periosteum.  The  separation 
of  the  periosteum  is  liable  to  be  progressive  for  a  short  period 
after  the  receipt  of  the  primary  injury,  caused  by  effusion  into 
the  knee-joint,  or  by  subperiosteal  hemorrhage,  or,  later  on,  by 
the  products  of  suppuration.  If  in  cases  where  the  fragments 
have  been  successfully  reduced  fliilure  of  union  occurs,  it  is  un- 
doubtedly due  to  lack  of  nutrition,  the  result  of  periosteal  im- 
pairment. 

Thirdly,  the  mechanical  forces  which  tend  to  produce  this 
class  of  injuries  are   rather  of  a  twisting  character,  as  the  en- 

'   Lancet,  1870,  p.  192,  Vide  i. 

2  Medical  Times  and  Gazette,  February  12,  1859. 
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tangletnent  of  the  leg  in  the  wheel  of  a  vehicle  or  in  the  belt- 
ing of  machinery.  Two  of  my  own  cases  were  caused  by  the 
limb  becoming  entangled  in  a  wheel  and  one  by  belting.  Of 
twenty-seven  cases  reported  by  Tubby,  thirteen  were  produced 
by  the  same  causes  {i.  r.,  wheel  entanglement).  This  in  itself 
should  cause  us  to  suspect  the  nature  of  the  injury  when  ex- 
amining boys  between  the  ages  of  six  and  eighteen.  We  find 
on  examining  the  list  of  sixty  reported  cases  that  all,  with  the 
exception  of  nine,  have  occurred  in  boys.  The  more  restless 
and  adventurous  spirit  of  the  boy  naturally  exposes  him  to 
greater  dangers. 

Symptoms.  Pain  will  always  be  present,  but  may  vary  greatly 
in  different  persons,  depending  largely  upon  the  stretching  and 
pressure  on  the  popliteal  nerve.  Independent  of  this,  the  pain 
that  is  elicited  in  the  production  of  crepitus  is  not  so  severe  as 
would  be  found  in  fractures  of  the  femur  higher  up. 

Mobility.  This  may  vary  considerably,  particularly  if  there 
is  complete  solution  of  the  epiphysis,  thus  permitting  the 
comparatively  smooth,  bony,  and  cartilaginous  surfaces  to  slip 
past  each  other  laterally.  If  much  displacement  exist,  the  frag- 
ments may  be  firmly  fixed,  and  particularly  so  if  rotated  by  the 
gastrocnemius.  In  two  of  my  cases  the  mobility  was  very 
marked. 

Deformity.  This  symptom  is  always  to  some  degree  appar- 
ent, but  is  often  misleading,  as,  owing  to  the  rapid  effusion  which 
takes  place  in  the  knee-joint,  the  knee  is  usually  semiflexed, 
the  foot  everted,  and  the  patella  turned  outward. 

With  reference  to  the  position  of  the  lower  fragment,  it  will 
often  be  found  bearing  its  normal  relations  to  the  upper  surface 
of  the  tibia,  and  the  displacement  will  consist  rather  of  the 
diaphysis  with  its  sharp  margin  against  the  vastus  internus 
muscle,  giving  the  appearance  of  genu  valgum,  and  if  the  joint 
is  flexed  presenting  the  appearance  of  the  knee-joint  being 
higher  than  normal.  The  displacement  forward  of  the  epiphysis 
by  the  action  of  the  gastrocnemius  is  in  some  cases  very 
noticeable,  as  mentioned  by  Packard,  Hutchinson,  Wheelhouse, 
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and  others/  The  displacing  element  of  the  large  calf-muscle 
varies  in  different  cases,  as  it  is  the  exception  to  find  the  entire 
attachment  below  the  epiphyseal  line ;  and,  if  this  constantly- 
existed  in  all  cases,  this  class  of  injuries  would  be  more  fre- 
quent, as  it  would  place  the  epiphysis  in  a  position  ill-calculated 
to  resist  the  effects  of  overextension  of  the  leg. 

Where  much  displacement  exists,  the  vessels  and  nerves  will 
be  influenced  by  the  lower  end  of  the  diaphysis,  sometimes 
very  much  stretched,  and  at  others  having  slipped  entirely  to 
one  side.  This  was  noticeable  in  my  first  case.  Two  cases  are 
reported  where  the  vessels  were  torn,  the  anterior  tibial  and  the 
popliteal.  Gangrene  has  several  times  ensued  from  the  pres- 
sure of  the  diaphyseal  fragment  against  the  vessel.  Wheelhouse^ 
says :  "  I  have  seen  the  popliteal  vessels  cut  across  by  a  sharp 
sequestrum  making  its  way  to  the  surface.'' 

Damage  to  the  knee-joint  has  been  observed  in  a  number  of 
cases,  but  more  rarely  than  might  be  supposed.  It  may  occur 
as  a  secondary  complication,  as  reported  by  Adams  and  Liston. 
This  articulation  was  implicated  in  my  second  case,  possibly  the 
result  of  infection,  and  may  be  noticed  in  the  photograph  of  the 
dried  specimen. 

Diagnosis.  There  are  two  forms  of  injury  with  which  it  is 
likely  to  be  confounded,  i.  e.,  dislocation  of  the  knee-joint  and 
fracture  of  the  femur  above  the  condyle.  Traumatic  luxations 
of  the  knee  are  a  very  rare  injury  in  early  life,  and  I  do  not 
know  of  an  instance  where  it  can  be  proven.  In  two  of  my 
own  cases,  and  in  one  reported  by  Holthouse,  the  idea  of  dislo- 
cation would  naturally  be  suggested  by  the  distortion  of  the 
limb.  In  fact,  the  displacement  was  so  like  what  would  be  ex- 
pected in  lateral  luxation  that  it  took  some  minutes  to  convince 
my  house  surgeon  to  the  contrary.  This  was  afterward  con- 
clusively proven  by  the  specimen,  as  the  limb  was  amputated 
in  the  middle  third  of  the  thigh.  If  the  separation  is  compound, 
there   is   little  difficulty  in  making  a   correct  diagnosis  ;  when 

1  .\nnals  of  Gynecology  and  Pediatry,  November,  1890. 

2  British  Medical  Journal,  March  7,  1885. 
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simple,  the  abnormal  mobility  will  serve  to  distinguish  it  from 
dislocation,  in  which  the  movements  of  the  leg  on  the  thigh  are 
restricted  in  a  marked  degree.  In  simple  cases  the  swelling 
may  occur  so  rapidly,  conipletely  obscuring  all  the  bony  land- 
marks, that  it  may  be  days  before  the  exact  character  of  the 
injury  can  be  recognized,  as  in  an  instance  reported  by  Atkin- 
son,^ in  which  the  patient  remained  for  twenty-five  days  before 
the  outline  of  the  limb  could  be  defined.  Fractures  in  this  part 
of  the  bone  are  rare  at  any  time  of  life,  and  especially  so  in 
persons  under  maturity,  and  solution  of  the  continuity  of  the 
femur  in  the  region  of  the  condyles  in  young  persons  would 
almost  of  necessity  involve  the  epiphyseal  juncture.  (In  the 
cabinet  of  Professor  Ashhurst,  at  the  University  of  Pennsylvania, 
is  an  adult  femur  showing  where  the  line  of  separation  passed 
directly  through  what  would  correspond  to  the  epiphyseal 
line.) 

In  questionable  cases  the  age  of  the  individual  and  the  char- 
acter of  the  crepitus  will  assist  in  determining  the  position  of  the 
injury.  If  the  crepitus  is  of  the  dry,  grating  character,  it  can 
be  easily  distinguished  from  the  soft,  moist  crepitus  caused  by 
rubbing  the  diaphysis  against  the  cartilaginous  head  of  the 
tibia.  If  a  considerable  portion  of  bone  is  broken  off  with  the 
epiphysis,  there  will  be  rough  crepitus,  which  might  be  mis- 
leading to  a  person  unfamiliar  with  the  anatomy  of  the  region. 
In  a  case  under  my  care,  a  lad  with  ankylosis  of  the  knee-joint 
and  marked  flexion,  fell,  producing  a  fracture  above  the  con- 
dyles. The  limb  was  treated  in  the  extended  position,  rotating 
the  attached  lower  fragment.  The  case  terminated  fatally,  in 
the  second  week,  from  hemorrhage  due  to  pressure  on  the  pop- 
liteal vessels.  The  diagnosis  was  not  verified  by  a  post-mortem. 
I  have  always  since  regarded  this  as  an  epiphyseal  fracture,  its 
termination  being  similar  to  that  of  a  case  cited  by  Wheelhouse. 
In  cases  in  which  a  long  time  has  elapsed  since  the  receipt  of 
the  injury,  difficulty  may  be  experienced  in  eliminating  it  from 
some  of  the  chronic  tubercular  changes  which  may  affect  the 
knee-joint. 

'   British  Medical  Journal,  July  14,  1883. 
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Treatmefit.  In  dealing  with  these  cases  of  injuries  no  fixed 
rule  can  be  laid  down;  each  case  must  be  dealt  with  on  its  own 
merits.  There  is  no  question  of  the  gravity  of  the  injury,  as 
nearly  half  of  the  sixty  cases  terminated  in  amputation.  In  my 
own  list  of  cases  we  were  able  to  save  only  two  limbs ;  two 
being  compound  fractures,  demanded  immediate  amputation, 
and  the  other  a  secondary  operation.  The  point  to  be  deter- 
mined in  the  treatment  is  whether  the  injury  is  simple  or  com- 
pound. The  condition  of  the  vessels  is  of  great  importance;  if 
ruptured  or  contused,  amputation  should  be  performed  imme- 
diately. The  possibility  of  reduction  should  be  carefully  con- 
sidered, and  this  is  best  effected  by  placing  the  patient  under  an 
anaesthetic.  Here  no  rule  can  be  laid  down,  except  to  ascertain 
first  the  cause  of  resistance,  which  may  be  simple  displacement 
of  the  fragment,  independent  of  muscular  action.  In  cases 
where  the  gastrocnemius  muscle  is  attached  to  the  fragment 
and  rotated,  as  cited  by  Packard,^  complete  flexion  of  the  leg 
will  assist  in  relaxing  the  muscle.  Division  of  the  head  of  the 
gastrocnemius  muscle  may  be  practised  through  an  open  wound ; 
if  not,  the  head  of  the  muscle  can  be  divided  subcutaneously 
on  either  side.  Such  procedure  would  facilitate  the  normal 
restoration  of  the  joint.  In  my  own  cases  the  deformity  was 
corrected  by  extension  with  the  leg  in  the  extended  position. 

Resection  of  the  knee-joint  is  not  to  be  considered,  as  trau- 
matic resections  are  now  and  always  have  been  regarded  as 
unfavorable  operations,  and,  in  cases  where  it  is  likely  to  be 
considered,  amputation  will  be  the  safer  procedure.  Delans 
has  suggested  the  sawing  off  of  the  shaft  at  the  diaphysis  as  far 
as  the  line  of  denuded  periosteum.  This  procedure  is  to  be 
deprecated  as  causing  much  unnecessary  shortening  of  the  bone. 
If  it  be  necessary,  only  sufficient  to  facilitate  reduction  should 
be  removed. 

In  simple  cases,  after  reduction  the  limb  may  be  very  satis- 
factorily treated  with  a  weight  extended  with  the  long  lateral 
splint  of  Liston,  in  which  firm  lateral  support  can  be  given  with 

•  Loc.  cit. 
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junk-bags.  With  this  dressing  an  ice  bag  or  evaporating  lotion 
may  be  applied  over  the  knee.  In  a  case  known  to  me  a  fixed 
plaster-of-Paris  dressing  has  been  employed  after  reduction,  but 
had  to  be  removed  owmg  to  pressure,  as  it  caused  gangrene  of 
two  of  the  toes. 

The  time  required  for  perfect  repair  will  be,  as  a  rule,  several 
weeks  longer  than  that  necessary  in  fractures  in  the  middle  of 
the  shaft  of  the  femur.  As  soon  as  the  surgeon  is  convinced 
that  union  has  taken  place,  slight  passive  motion  may  be  gently 
practised  to  prevent  the  breaking  up  of  firmer  adhesions  later. 
During  the  last  few  weeks  of  the  treatment,  when  the  patient  is 
upon  crutches,  the  limb  should  be  supported  by  a  plaster-of- 
Paris  bandage,  or  a  carefully  moulded  binder's  board  splint.  In 
the  early  treatment  of  these  injuries  the  toes  must  be  carefully 
observed,  as  any  impairment  of  the  circulation  will  be  mani- 
fested either  by  great  discoloration  or  commencing  gangrene. 
No  intelligent  surgeon  to-day  in  dealing  with  compound  cases 
would  fail  to  make  the  wound  as  aseptic  as  possible. 

The  following  is  a  short  report  of  the  five  cases  which  oc- 
curred during  my  service  at  the  Episcopal  Hospital: 

Case  I. — William  B.,  aged  ten  years,  was  admitted  to  the 
wards  of  the  Episcopal  Hospital,  September  30,  1890.  While 
clinging  to  the  back  of  a  vehicle  his  leg  became  entangled  in 
the  wheel,  producing  a  compound  separation  of  the  lower  epi- 
physis of  the  femur,  stripping  off  a  considerable  portion  of  the 
periosteum.  The  lower  epiphysis  was  completely  separated,  and 
carried  with  it  the  ossified  cartilage.  The  denuded  shaft  of  the 
diaphysis  projected  through  the  large  wound.  So  great  was 
the  violence  of  the  injury  that  the  leg  was  torn  off  below  the 
knee.  There  was  no  rotation  of  the  epiphysis.  The  thigh  was 
amputated  in  the  middle  third,  and  the  patient  made  an  unin- 
terrupted recovery. 

Case  II. — Edward  H.,  aged  fourteen  years,  was  admitted  to 
the  wards  of  the  Episcopal  Hospital,  March  23,  1894.  While 
employed  as  a  polisher  in  a  glass  factory  he  became  entangled 
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in  belting.  On  admission,  it  was  found  that  he  had  sustained 
a  fracture  of  the  left  femur,  with  a  compound  comminuted 
fracture  of  the  bones  of  the  right  leg  and  an  epiphyseal  sepa- 
ration of  the  lower  end  of  the  femur  in  the  same  limb.  The 
deformity  was  very  great,  so  that  the  knee  and  condyles 
could  be  slipped  to  either  side  of  the  diaphysis,  simulating 
lateral  displacement  of  the  knee.  As  an  amputation  of  the 
leg  at  a  high  point  was  demanded,  it  was  deemed  expedient  to 
amputate  through  the  thigh.  On  exposing  the  separation  above 
the  lower  condyle,  the  diaphysis  was  clearly  separated  from  the 
epiphysis  and  denuded  of  a  large  portion  of  its  periosteum, 
particularly  over  the  popliteal  surface.  The  patient  made  an 
uneventful  recovery,  and  left  the  hospital,  with  the  aid  of  crutches, 
cured. 

Case  III. — Harry  H.,aged  sixteen  years,  was  admitted  to  the 
wards  of  the  Episcopal  Hospital,  May  4,  1894.  While  running 
around  a  pile  of  heavy  sheet-iron,  used  in  ship-building,  which 
was  standing  upon  its  edge,  a  plate  fell,  striking  the  side  of  his 
leg  a  little  above  the  knee,  producing  a  marked  lateral  displace- 
ment, which,  on  admission,  was  reported  to  be  a  lateral  dislo- 
cation of  the  knee.  On  examination  (under  ether)  there  was 
found  to  be  much  effusion  in  and  about  the  knee-joint,  with  dis- 
tinct softening  and  a  haematoma  over  the  lower  end  of  the  vastus 
internus  muscle.  All  deformity  could  readily  be  corrected  by 
extension  and  lateral  support,  but  under  lateral  pressure,  in 
which  the  thigh  was  fixed  and  the  lower  or  condyloid  portion 
pressed,  the  deformity  would  recur,  simulating  lateral  displace- 
ment of  the  knee.  On  careful  examination  the  sharp  outline 
of  the  diaphysis  of  the  femur  could  be  distinctly  outlined  through 
the  softened  or  ruptured  vastus  internus  muscle.  Crepitus  of  a 
soft  or  moist  character,  such  as  would  be  elicited  by  rubbing 
two  such  anatomical  surfaces  together,  could  be  readily  detected. 

Extension  was  applied,  and  long  lateral  splints  with  bran-bags 
on  either  side  of  the  limb.  With  this  dressing  the  ends  of  the 
bones  were  kept  in  perfect  apposition,  although  with  much 
effusion  about  the  knee.     In  the  course  of  a  few  days  there  was 
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evidence  of  suppuration  in  the  region  of  the  injury,  which  was 
opened  and  drained.  Through  the  incision,  which  was  made  in 
the  inner  side  of  the  thigh,  the  h"ne  of  separation  could  be  dis- 
tinctly outlined  in  perfect  apposition.  A  large  portion  of  the 
lower  end  of  the  femur  was  divested  of  its  periosteum.  Exten- 
sive suppuration  followed,  and  in  order  to  prevent  a  fatal  ter- 
mination the  thigh  was  amputated  in  the  middle  third.  From 
that  time  the  patient  made  an  uneventful  recovery. 

The   accompanying  photograph  was  taken  from    the    dried, 
mounted  specimen  in  my  possession 


Case  IV. — Thomas  M.,  aged  eighteen  years,  was  admitted  to 
the  wards  of  the  Episcopal  Hospital,  June  8,  1894.  While  riding 
in  a  freight  car,  and  lying  on  his  back,  with  his  leg  extended 
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out  of  the  car  door,  the  leg  came  in  contact  with  a  telegraph 
pole,  bending  it  around  the  edge  of  the  door  laterally.  On 
admission,  there  was  effusion  about  the  knee  and  marked  soft- 
ening over  the  vastus  internus  muscle.  Crepitus  and  deformity 
could  be  elicited  by  moving  the  knee  with  the  condyles  and  di- 
aphysis  of  the  femur  in  opposite  directions.  When  the  deformity 
was  reduced,  there  was  little  or  no  shortening.  Extension  with 
bran-bags  and  long  lateral  splints,  and  an  ice-cap  over  the  knee, 
were  used.  The  effusion  gradually  subsided,  but  the  softening 
over  the  internal  condyle  was  persistent  for  nearly  a  month. 
The  patient  was  discharged,  cured,  August  14,  1894,  with  a  fair 
motion  in  the  knee-joint. 

Case  V. — Louis  S.,  aged  fifteen  years,  was  admitted  to  the 
wards  of  the  Episcopal  Hospital,  June  14.  While  hanging  on 
to  the  back  of  a  wagon  the  leg  became  entangled  in  a  revolving 
wheel.  On  admission,  there  was  effusion  into  the  knee-joint 
and  marked  softening  over  the  internal  condyle.  Crepitus  of  a 
moist  character  could  be  detected,  although  with  slight  displace- 
ment. Extension  with  weight  and  firm  lateral  support,  with 
bran-bags  and  long  lateral  splints,  were  employed.  The  patient 
made  a  good  recovery,  and  left  the  hospital,  cured,  in  fifty-seven 
days.     The  mobility  of  the  joint  was  unimpaired. 


SIMULTANEOUS  DOUBLE  ANEURISM  OF  THE 

FEMORALS  ON  THE  SAME  SIDE.  AND  OF 

THE  FEMORALS  AND  POPLITEAL  ON 

THE  SAME  SIDE, 

Also  Cases  of  Simultaneous  Triple  and  Quadruple 
Aneurism  on  Same  Lower  Limb. 


By  EDMOXD  SOUCHON,  M.D., 

NEW   ORLEANS,    LA. 


Upon  taking  charge  of  my  surgical  service  at  the  Charity 
Hospital  on  October  8,  1894,  it  was  my  good  fortune  to  find 
in  Ward  2  a  case  of  double  aneurism  of  the  superficial  femoral 
artery  on  the  left  side. 

The  man  presenting  this  most  rare  affection  was  Richard 
Perry,  a  mulatto,  forty-three  years  of  age,  well  built,  having 
always  enjoyed  good  health.  His  work  is  a  rather  hard  one; 
he  is  a  teamster,  often  doing  heavy  lifting.  He  remembers  of 
no  injury  at  that  part  of  his  body  at  any  time.  His  personal 
history  is  good;  he  has  not  had  syphilis;  he  says  he  does  not 
drink,  and  he  shows  not  the  slightest  evidence  of  alcoholism  ; 
he  has  always  enjoyed  good  health,  and  cannot  remember  that 
he  has  ever  been  sick.  His  parents,  as  far  as  he  remembers, 
were  also  very  healthy. 

He  recounts  that  two  months  previous  to  his  admission  into 
the  hospital  his  attention  was  called  by  a  pain  to  the  lower  part 
of  his  left  thigh,  where  he  detected  the  presence  of  a  tumor 
about  the  size  of  a  large  hen's  egg. 

Upon  examining  that  region  we  found  in  fact  a  tumor  at  the 
point  corresponding  to  the  opening  of  the  third  adductor,  t.  e., 
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at  the  lower  and  inner  part  of  the  thigh ;  but  the  tumor  has 
acquired  the  size  of  a  cocoanut.  It  presents  all  the  signs  of  an 
aneurism  ;  specially  the  pathognomonic  expansion,  with  mo- 
bility upon  the  deep  parts,  which  differentiates  it  at  once  and 
for  good  from  a  pulsating  encephaloid. 

Upon  a  closer  examiniition  another  similar  tumor  is  found  at 
the  apex  of  Scarpa's  triangle,  but  of  the  size  of  a  hen's  egg  only. 
This  tumor  is  also  pulsating,  with  expansion,  and  is  disconnected 
from  the  deep  parts — i.  e.,  with  the  femur. 

The  whole  leg  is  painful,  swollen,  cedematous,  with  dilated 
superficial  veins  plainly  delineated  and  filled  ;  all  of  which  indi- 
cate serious  pressure  symptoms. 

No  other  aneurism  was  found  on  any  other  artery,  external 
or  internal.     All  the  other  organs  were  in  a  normal  condition. 

Remembering  how  aneurisms  will  sometimes  cure  upon  using 
the  most  simple  means,  we  decided,  of  course,  to  try  some  of 
them.  Accordingly,  the  limb  was  elevated,  but  with  no  benefit, 
not  even  to  the  pain  and  swelling.  Continuous  digital  com- 
pression failed  to  be  carried  on  satisfactorily.  Compression 
with  the  Massachusetts  General  Hospital  compressor  was  used 
without  any  good  result ;  on  the  contrary,  its  application  below 
Poupart's  ligament  was  so  painful  that  to  give  it  a  full  test  the 
patient  had  to  be  kept  under  the  influence  of  chloral  and  bro- 
mide; besides,  it  bruised  the  tissues  considerably  to  arrest  all 
pulsations  in  the  two  tumors.  Finally,  the  Esmarch  bandage 
was  applied,  observing  carefully  the  rules  laid  down  for  its  use 
in  such  cases.  Its^application  was  also  very  painful  and  required 
the  exhibition  of  chloral  and  bromide.  The  Esmarch  did  no 
more  good  than  the  other  means  employed,  and  it  was  near 
time  to  consider  the  use  of  the  ligature. 

The  case  had  caused  somewhat  of  a  stir  in  the  hospital  circle, 
and  when  it  was  heard  that  all  the  other  means  having  failed, 
it  was  deemed  time  for  the  ligature,  the  interest  in  the  case 
grew  greater,  and  advice,  solicited  and  unsolicited,  was  not 
lacking. 

Some  advised  the  ligation  of  the  common  femoral,  it  was  so 
close  by,  so  superficial,  so  easy  to  expose,  so  tempting;  others 
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the  ligation  of  the  external  iliac ;  others  that  of  the  superficial 
femoral  in  the  middle  of  Scarpa's  triangle. 

We,  upon  whom  the  responsibility  rested,  were  perplexed  for 
awhile ;  there  was  no  mention  of  any  such  case  in  any  of  the 
authorities  at  our  command,  and  the  course  of  the  case  did  not 
look  as  though  it  would  give  us  time  to  appeal  to  our  great  com- 
forter, the  Library  of  the  Surgeon-General's  Office  in  Washing- 
ton, through  the  National  Bureau  of  Medical  Bibliography. 

The  ligation  of  the  common  femoral  we  rejected  at  once. 
Although  the  easiest  operation,  its  performance,  shutting  off 
the  collateral  circulation  through  the  deep  epigastric  and  the 
circumflex  iliac,  condemned  it  in  our  minds  as  being  worse  than 
the  ligation  of  the  external  iliac. 

The  ligation  of  the  external  iliac,  for  whatever  cause  it  was 
practised,  having  frequently  been  followed  by  gangrene,  we 
would  not  consider,  except  as  a  last  resort. 

The  only  ligation  to  perform,  then,  was  that  of  the  superficial 
femoral  at  equidistance  between  the  origin  of  the  deep  femoral 
and  the  upper  aneurism. 

We  thought  that  that  would  surely  cure  the  upper  aneurism, 
but  we  had  some  misgiving  about  its  effect  on  the  lower  aneu- 
rism, by  far  the  larger,  and  which  we  thought  would  be  kept 
alive  through  the  anastomoses  of  the  deep  femoral  with  the 
muscular  branches  of  the  superficial  femoral  given  off  by  this 
trunk  beyond  the  upper  tumor.  Still,  as  this  was  a  simpler  and 
a  safer  operation  than  the  remaining  one  to  be  considered,  that 
is,  removal  of  the  sacs  of  the  aneurisms,  we  decided  upon  doing 
this  first,  and  to  be  guided  ultimately  by  what  was  accomplished 
by  it. 

We  decided  also  to  delay  any  immediate  operative  procedure 
until  the  skin  and  the  tissues  which  had  been  bruised  by  the 
compressor  had  resumed  their  natural  tone. 

However,  the  lower  tumor  grew  so  rapidly  and  was  causing 
such  swelling  of  the  leg  and  such  pain  that  we  feared  a  rupture 
of  the  sac  and  the  formation  of  a  diffuse  aneurism.  This  we 
will  see  later  happened  in  three  cases  (Morton,  Munro,  Walton). 
Therefore  we,  very  reluctantly,  saw  ourselves  forced  into  ope- 
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rating  upon  unsound  tissues  and  to  have  to  face  the  conse- 
quences, that  is,  inflammation,  suppuration,  hemorrhage.  In  a 
similar  case  (Damaschino)  the  great  Velpeau  took  the  same  risk. 
It  was,  however,  the  lesser  of  the  two  threatening  evils,  and 
we  decided  in  its  favor.  We  had,  of  course,  settled  upon  using 
aseptic  animal  absorbable  ligatures,  and  upon  placing  two  liga- 
tures, after  the  Senn  principles,  and  without  rupturing  the  coats, 
hoping  that  if  suppuration  took  place  we  might  possibly  still 
escape  hemorrhage. 

Accordingly,  on  October  24th,  aided  by  our  staff  and  by  the 
house-surgeon.  Dr.  J.  D.  Bloom,  we  proceeded  to  ligate  the 
superficial  femoral  in  the  middle  of  Scarpa's  triangle.  The 
tissues  traversed  were  blended  together  by  plastic  lymph  and 
the  artery  comparatively  deeply  seated.  After  exposing  it  two 
strong  kangaroo  ligatures  were  placed  around  it.  Then  Dr. 
Bloom  having  placed  his  hands  upon  the  aneurism  below,  and 
having  well  detected  the  pulsations,  the  proximal  ligature  as 
recommended  by  Senn  was  first  tightened  gradually,  gently, 
very  gently,  and  as  soon  as  Dr.  Bloom  said  the  pulsations 
were  stopped  the  tightening  of  the  ligature  was  also  stopped. 
Some  thirty  seconds  were  allowed  to  elapse,  and,  no  pulsa- 
tion returning  in  the  aneurism,  the  second  knot  was  made 
and  the  first  ligature  completed.  Then  the  second  or  distal 
ligature  was  applied  in  the  same  manner.  A  third  knot 
was  made  over  the  second  knot,  and  the  ends  of  the  same 
ligature  were  tied  together  with  fine  silk  to  make  sure  against 
any  untying  from  the  swelling  of  the  ends.  The  sheath  of  the 
vessel  was  stitched  over  the  ligatures  with  catgut  and  the  other 
layers  approximated  in  the  same  way.  The  ordinary  dry  dress- 
ing was  applied  and  the  patient  was  carried  back  to  his  bed.  He 
expressed  the  sense  of  a  great  relief. 

All  went  well  for  the  first  four  days,  when  (October  29th)  the 
dressing  being  stained  was  removed  ;  it  was  then  found  that  the 
lower  or  larger  aneurism  was  not  pulsating,  but  that  the  upper 
or  smaller  one  was  as  alive  as  ever.  Now  this  was  quite  a  sur- 
prise. We  had  expected  the  upper  or  smaller  aneurism  to 
be  cured,  and  had  anticipated  trouble  from  the  lower  one,  and 


DOUBLE  ANEURISM  OF  THE  FEMORA  LS.      405 

the  very  opposite  had  taken  place.  A  similar  occurrence  hap- 
pened in  a  case  of  Boughter. 

How  did  the  blood  penetrate  to  the  upper  aneurism  ?  Surely 
the  two  stout  ligatures  had  not  been  absorbed  in  five  days'  time, 
and  the  blood  was  not  again  finding  its  way  through  the  main 
channel  of  the  artery.  It  could  then  only  be  through  a  collateral 
branch  given  off  by  the  superficial  femoral  above  the  ligation  or 
by  the  deep  femoral,  and  anastomosing  with  a  branch  given  off 
also  from  the  superficial  femoral,  but  below  the  point  of  ligature, 
emanating  from  the  sac  itself,  perhaps. 

There  was  some  consolation,  however,  in  having  cured  the 
larger  of  the  two,  since  the  only  resort  left,  extirpation  of  the 
sac,  would  be  an  easier  and  a  less  dangerous  operation  on  the 
smaller  aneurism  than  on  the  larger  one. 

Upon  removing  the  dressing  for  the  second  time  a  few  days 
later  (November  2d),  there  was  evident  suppuration  in  the  ope- 
rative wound.  Accordingly  the  sutures  were  removed,  the 
small  cavity  irrigated  and  packed  with  iodoform  gauze.  The 
much-dreaded  hemorrhage  might  now  occur  at  any  moment, 
although  we  hoped  that  the  use  of  animal  ligatures  without  rup- 
turing the  coats  might  prevent  it.  However,  we  instructed  the 
student,  the  nurse,  and  the  patient  himself  of  what  might  happen 
and  what  to  do  until  surgical  aid  could  be  procured  ;  the  band- 
age was  also  kept  tighter  than  usual  over  the  region  and  the 
region  left  uncovered  so  as  to  detect  the  first  speck  of  blood. 

All  these  precautions  were  not  in  vain,  because  the  so  frequent 
secondary  hemorrhage  took  place  here  (November  3d)  as  in  so 
many  other  cases  before,  but  the  patient  and  the  nurse  com- 
pressed the  wound  and  the  artery  until  Assistant  House-surgeon 
Parker  enlarged  the  operative  wound  and  ligated  the  bleeding 
end  of  the  artery.  This  bleeding  end  was  the  upper  or  proximal 
end.  This  at  once  stopped  the  hemorrhage  and  also  the  pulsa- 
tions of  the  upper  small  aneurism. 

Three  days  later  the  pulsations  had  returned  again,  and  for 
the  second  time  in  the  upper  small  aneurism.  How  could  that 
be?  Such  hemorrhage  and  return  of  pulsation  occurred  in  the 
case  of  Solly,  to  be  described  later.     There  must  have  been  an- 
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other  anastomotic  branch  similar  to  the  one  above  described. 
The  patient  and  everything  were  doing  well,  when  on  (No- 
vember 9th),  that  is,  six  days  later,  a  second  hemorrhage  took 
place.  The  nurse  and  patient,  ever  watchful,  controlled  this 
also  until  the  same  assistant  house-surgeon  came,  and,  again  en- 
larging the  operative  wound  above,  ligated  the  proximal  end  for 
the  second  time.  This  only  partially  stopped  the  bleeding,  and 
as  it  was  found  that  the  distal  end  also  was  bleeding  that  end 
was  in  turn  ligated.  All  bleeding  stopped  then,  all  pulsation 
again  stopped  in  the  upper  smaller  aneurism.  No  further 
trouble  was  experienced  in  the  way  of  bleeding  or  pulsations. 
Evidently  the  ligature  on  the  distal  end  had  caught  the  branch 
which  anastomosed  directly  or  indirectly  through  the  substance 
of  the  muscles,  with  the  branches  coming  from  the  main  trunk 
above  the  point  of  ligature.  Surely  the  lower  anastomotic 
branch  did  not  come  from  the  sac  itself. 

In  view  of  the  possibility  of  another  return  of  the  hemorrhage 
from  the  upper  end  we  advised,  if  it  should  occur,  to  ligate  again 
in  the  wound,  and  then  ligate  also  the  external  iliac,  so  as  to 
give  the  artery  a  better  chance  of  closing,  in  preference  to  ligat- 
ing  the  common  femoral,  since  the  latter  would  shut  out  the 
collateral  circulation  of  the  deep  epigastric  and  circumflex  iliac. 
VVe  thought  that  the  ligature  of  the  external  iliac  at  this  stage 
would  have  a  better  chance  of  not  producing  gangrene,  because 
the  collateral  circulation  had  developed  to  some  extent  by  this 
time.  In  case  the  recurrent  hemorrhage  took  place  from  the 
lower  end,  we  advised  the  extirpation  of  the  sac.  Some  advo- 
cated that  all  this  should  be  done  at  once,  without  waiting  for 
the  recurrence  of  the  hemorrhage  ;  but  since  the  patient  was 
surrounded  by  all  possible  safeguards  and  watchfulness,  we 
thought  it  would  be  better  to  wait  until  the  positive  indication 
presented  itself,  and  thus  the  patient  was  saved  these  ordeals 
and  the  danger  of  possible  gangrene  from  the  ligation  of  the 
external  iliac. 

During  all  this  time  the  larger  lower  aneurism  had  shrunk 
rapidly  about  one-third  its  original  size,  and  no  pulsations  had 
returned  into  it,  but  there  it  remained,  neither  diminishing  nor 
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gaining.  It  was  fluctuant,  and  this  was  surely  due  to  fluid  blood 
or  to  soft  black  clots. 

It  was  about  that  time  (January  2d)  that  the  Charity  Hospital 
and  Tulane  Medical  College  were  favored  by  a  visit  from  our 
distinguished  surgeon,  Dr.  Nicholas  Senn.  He  expressed  much 
interest  in  the  case,  having  never  seen  such  a  one  or  heard  of 
any  such  before.  Indeed,  it  is  to  his  kind  encouragement  that 
the  writing  of  this  essay  is  due. 

We  were  much  gratified  to  have  our  diagnosis  corroborated 
by  so  high  and  reliable  an  authority.  Accordingly  we  punc- 
tured the  lower  tumor  with  the  large  needle  of  the  aspirator, 
but  no  blood  came.  VVe  were  so  confident  that  it  was  the  pres- 
ence of  clots  that  was  keeping  the  tumor  from  shrinking  and 
curing  that  we  incised  it  (January  4th),  when  about  three  ounces 
of  soft  black  clots  were  removed.  The  cavity  was  packed,  and 
four  days  later  a  drainage-tube  was  inserted  into  it.  Hence- 
forth the  tumor  diminished  uninterruptedly  and  was  finally 
cured. 

However,  the  operative  wound  in  Scarpa's  triangle  had  be- 
come fistulous,  and  we  were  always  apprehensive  of  some  more 
hemorrhage  from  that  point,  as  so  many  cases  in  the  history  of 
aneurisms  prove.  This  aneurism,  although  much  reduced  and 
deprived  of  pulsations,  was  still  fluctuant,  as  was  recognized 
also  by  Professor  Senn,  and  we  waited  patiently  for  some  time. 
After  awhile,  the  tumor  having  disappeared  almost  entirely,  it 
was  thought  high  time  and  safe  to  enlarge  the  fistulous  tract 
and  explore  it.  This  being  done  it  was  found,  as  surmised,  that 
the  silk  ligature  used  was  at  the  bottom  of  the  tract  and  keep- 
ing up  the  suppuration;  it  was  removed;  the  wound  was  packed 
and  made  to  heal  from  the  bottom,  which  it  did  rapidly. 

We  believed  that  now  the  poor  and  much  tried  patient  would 
surely  soon  be  well,  but  we  had  reckoned  without  erysipelas 
(February  9th).  It  is  a  very  rare  complication  here,  but  a  col- 
ored patient  with  the  disease  had  been  admitted  into  the  ward 
and  remained  for  a  few  hours  before  the  case  was  well  recog- 
nized on  account  of  the  patient's  very  black  skin.  The  man 
was  transferred  to  the  ward  for  contagious  surgical  diseases.    A 
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remarkable  feature  was  that  the  first  patch  showed  itself  in  the 
middle  of  the  outer  part  of  the  thigh,  independently  of  any  one 
of  the  two  operative  wounds  of  the  region.  The  case  was  also 
sent  to  the  proper  ward,  where  he  remained  some  twelve  days. 

When  he  was  sent  back  to  our  ward  (February  i8th)  he  was 
awfully  emaciated,  had  high  temperature,  specially  at  night,  and 
his  left  knee-joint  was  full  of  pus.  We  all  thought  that  surely 
poor  Dick's  end  had  come.  It  was  a  great  and  general  disap- 
pointment to  all  to  lose  the  case  after  it  was  really  practically 
cured,  and  after  such  struggle  and  such  care — a  case  so  rare  and 
so  pathetic.  There  was  one  solace,  however,  and  that  was  that 
we  would  know  exactly  what  circulation  had  taken  place  in 
that  limb. 

But  the  lucky  possessor  of  such  rare  aneurisms  was  also  the 
possessor  of  a  remarkably  fine  and  enduring  constitution,  so 
that  after  draining  the  knee  thoroughly  he  immediately  began 
to  improve,  and  made  an  uninterrupted  and  final  recovery,  all 
wounds  having  thoroughly  and  finely  healed  (February  29th). 

He  stands  to-day  the  first  and  only  case  on  record  of  a  simul- 
taneous double  aneurism  of  the  superficial  femoral  cured  by 
ligation. 

All  those  around  him  and  connected  or  not  with  the  case  did 
all  in  their  power  to  help  him  through  his  ordeal,  but  none  so 
continually,  so  faithfully,  and  so  efficiently,  as  the  devoted  and 
untiring  interne  student,  Mr.  W.  A.  Carnes. 

Resume  of  the  Case. 

Simultaneous  Double  Aneurism  of  the  Superficial  Femoral  on  the 
Same  Side  [Left  Side). 

Richard  Perry,  mulatto,  aged  forty-three  years,  is  a  teamster 
and  is  exposed  to  raising  heavy  weights. 

No  alcoholism;  always  enjoyed  good  health;  family  history 
good. 

Admitted  to  Charity  Hospital  October  8,  1894. 

He  presents  at  the  opening  of  the  great  adductor  of  the  left 
thigh  an  aneurism  of  the  size  of  a  cocoanut. 
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Also  at  the  Scarpa's  triangle  another  aneurism  the  size  of  a 
hen's  egg. 

All  the  signs  of  aneurism  are  present. 

Also  oedema  of  the  foot  and  leg;  much  pain. 

No  other  aneurisms  of  any  of  the  other  arteries.  All  the 
organs  healthy. 

The  leg  was  elevated  without  benefit ;  the  digital  compres- 
sion was  used  but  not  thoroughly;  the  Esmarch  bandage  was 
applied  but  without  any  good;  the  Massachusetts  General  Hos- 
pital compressor  was  used  over  the  superficial  femoral,  but 
bruised  the  tissues  and  caused  such  pain  that  its  use  had  to  be 
discontinued. 

The  lower  tumor  grew  so  rapidly  that  its  rupture  was  appre- 
hended, and  the  superficial  femoral  was  ligated  in  the  middle 
of  Scarpa's  triangle  (October  24th)  in  spite  of  the  bruised  con- 
dition of  the  tissues. 

This  was  considered  less  dangerous  in  its  possible  conse- 
quences than  the  rupture  of  the  lower  aneurism  or  the  ligation 
of  the  common  femoral  or  of  the  external  iliac. 

A  double  kangaroo  ligature  was  applied  without  rupturing 
the  coats  of  the  vessel. 

October  2gth.  The  dressing  removed  and  the  upper  aneurism 
found  pulsating  just  as  strong  as  ever. 

30//^.  Suppuration  of  wound. 

November  2d.  Hemorrhage  from  wound ;  the  patient  and 
nurse,  who  had  been  instructed  beforehand,  compressed  the 
artery  until  Assistant  House-surgeon  Parker  came,  enlarged  the 
operative  wound  and  placed  a  silk  ligature  on  the  bleeding 
upper  end.  The  hemorrhage  stopped,  also  the  pulsations  in  the 
upper  aneurism. 

id.  Return  of  pulsation  in  the  upper  aneurism  ;  the  lower 
aneurism  has  no  pulsation  and  has  diminished  one-third. 

yth.  Another  hemorrhage;  enlargement  of  the  wound;  liga- 
ture of  both  ends  of  the  bleeding  vessel.  All  bleeding  and  pul- 
sation stopped  and  never  returned. 

Jamiary  \th.  Incision  of  lower  aneurism  and  turning  out  of 
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black  clots.  Also  incision  of  a  fistula  at  the  operative  site  and 
removal  of  a  silk  knot. 

20th.  Erysipelas  from  an  outside  case  just  admitted. 

February  lyth.  The  patient  returns  from  the  erysipelatous 
ward  much  emaciated,  with  high  fever,  and  knee-joint  full  of 
pus.     Incision,  drainage. 

Gradual  healing  of  wounds. 

Cured  February  29th. 

Conclusions  from  the  foregoing  Case. 

1.  Should  such  another  case  present  itself  we  would  surely 
not  apply  the  compressor  over  the  superficial  femoral,  specially 
with  a  tumor  of  a  certain  size,  which  may  take  a  rapid  growth 
and  force  an  operation  through  bruised  tissue.  In  one  of  the 
cases  reported  below  the  great  Velpeau  himself  decided  to  ope- 
rate on  bruised  tissues. 

2.  The  ligatures  should  be  applied  as  close  to  the  sac  as  the 
condition  of  the  artery  will  allow,  that  is,  if  it  is  not  thinned 
and  dilated,  so  as  to  shut  out  the  collateral  branches  which 
caused  the  return  of  the  pulsations  in  the  upper  tumor. 

3.  Should  this  fail  extirpation  of  the  sac  is  the  next  thing  in 
order,  after  applying  or  not  the  Esmarch  bandage  and  band. 

In  cases  of  high  femoral  aneurisms,  a  'provisional  loop  liga- 
ture after  the  manner  of  Rivington'  and  Treves-  should  be  ap- 
plied to  the  artery  above  (common  femoral  or  external  iliac). 
Also  when  it  is  deemed  impossible  for  some  reason  or  other 
to  use  Esmarch's  band.  By  applying  it  around  the  common 
femoral  when  extirpating  lower  aneurisms  the  bleeding  from 
the  branches  of  the  deep  femoral  is  also  controlled. 

It  is  more  effectual  than  digital  compression,  because  then  the 
assistants  will  become  tired. 

By  provisional  loop  ligature  we  mean  to  pass  a  strong,  thick 
silk  thread  under  the  artery,  using,  if  necessary,  an  aneurism 
needle  with  a  movable  point;  then  without  attempting  to  make 
any  knot,  but  simply  pulling  firmly  on  the  two  ends  of  the 
thread  so  as  to  raise  the  artery  and  arrest  the  circulation  through 
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it.  If  needs  be,  the  index  finger  of  the  other  hand  may  com- 
press the  artery  against  the  thread. 

Treves  says  that  no  local  inflammation  nor  obstruction  fol- 
lowed in  the  cases  where  he  had  used  it. 

If  a  knot  be  tied  it  should  be  tightened  just  enough  to  stop 
the  circulation,  and  not  more ;  surely  not  to  rupture  the  coats. 

There  is  no  risk  of  occluding  the  artery,  because  Ballance 
and  Edmunds^  state,  from  experiments,  that  if  a  ligature  be  ap- 
plied to  a  vessel  and  then  immediately  removed,  the  vessel  will 
not,  as  a  rule,  be  occluded,  even  if  the  coats  are  ruptured.  And 
we  are  here  careful  not  to  rupture  the  coats. 

The  effect  of  this  procedure  will  be  to  allow  as  bloodless  an 
operation  as  possible  under  the  circumstances,  to  allow  of  a 
thorough  examination  of  the  affected  artery  and  to  decide  where 
the  permanent  ligature  can  be  placed  with  greatest  safety.  Then 
the  provisional  ligature  is  removed.  It  may  be  found  that  the 
provisional  ligature  should  be  converted  into  a  permanent  one 
by  exchanging  or  not  the  silk  for  a  single  or  double  catgut. 

4.  Upon  perusing  the  cases  below  it  will  be  seen  how  fortu- 
nate was  our  course  in  resisting  the  ligation  of  the  common 
femoral  or  of  the  external  iliac,  since  the  two  cases  where  this 
was  done  died. 

5.  Would  it  not  have  been  better  to  extirpate  the  upper  aneu- 
rism rather  than  to  ligate  the  artery  above  it?  This  would  have 
cured  both  aneurisms  at  once  ! 

History  of  the  Cases  on  Record. 

Upon  having  researches  made  in  the  Library  of  the  Surgeon- 
General's  Office  at  Washington,  by  the  National  Bureau  of 
Medical  Bibliography,'  the  following  cases  are  all  that  could  be 
found  on  record. 

They  comprise  not  only  the  simultaneous  double  aneurism  of 
the  femoral  on  the  same  side,  but  also  those  of  the  femoral  and 
of  the  popliteal  existing  also  simultaneously  on  the  same  side. 
The  popliteal  being  really  the  prolonged  femoral,  we  thought 
that  instructive  points  might  be  gained  from  the  study  also  of 
such  cases. 
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The  cases  are  divisible  into  four  groups  : 

First.  Simultaneous  double  aneurism  of  the  superficial  femoral 
alone  on  the  same  side. 

Second.  Simultaneous  double  aneurism  of  the  superficial  fem- 
oral and  of  the  popliteal  on  the  same  side. 

Third.  Simultaneous  double  aneurism  of  the  common  femoral 
and  of  the  superficial  femoral  on  the  same  side. 

Fourth.  Simultaneous  double  aneurism  of  the  common  femoral 
and  of  the  popliteal  on  the  same  side. 

These  important  clinical  varieties  are  made  much  more  plain 
by  the  accompanying  diagram. 


Superficial  femoral.     Superficial  femoral        Common  femoral 

and  popliteal.       and  superficial  femoral. 


Common  femoral 
and  popliteal. 


External   iliac 
giving  cflf   epi- 
gastric and  cir- 
cumflex iliac. 

Poupart's     liga- 
ment. 

Common    fem- 
oral. 

Origin    of   deep 
femoral. 

Supeificial   fem- 
oral. 

Apex    of    Scar- 
pa's triangle. 


Superficial   fem- 
oral. 


Ring   of   great 
adductor. 

Popliteal     ar- 
tery. 


Origin  of  ante- 
rior and  pos- 
terior tibials. 


Simultaneous  double  aneurism  of  femorals  and  popliteal  on  same  side. 


We  will  now  proceed  to  describe  the  cases  of  each  group, 
and  afterward  we  will  endeavor  to  point  out  the  remarkable 
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features  of  the  cases  and  to  draw  all  practical  conclusions  pos- 
sible. 


A.  Simultaneous  Double  Aneurism  of  the  Superficial  Femoral 
Alone  on  the  Same  Side. 

There  are  four  cases  of  double  aneurism  of  the  superficial 
femoral  alone  on  the  same  side. 

Case  I.,  1863.  Damaschino!' — Two  traumatic  aneurisms  close 
to  each  other  in  middle  of  thigh.  Digital  and  mechanical 
compression  of  no  benefit ;  ligature  performed  over  the  spot  of 
compression,  because  the  tumor  was  too  high  to  do  otherwise  ; 
•ligature  of  common  femoral;  cessation  of  pulsations;  sudden 
comatose  condition  on  fourth  day,  and  death  on  seventh  day. 

Case  II.,  1866.  Gignoux!"  —  First  tumor  on  upper  part  of 
thigh  size  of  child's  head ;  second  tumor  above  the  ring  of  the 
great  adductor;  ligation  of  the  external  iliac.     Death. 

Case  III.,  1869.  Coyleyl — One  aneurism  above  Hunter's  canal 
and  the  other  about  the  commencement  of  that  canal.  No  treat- 
ment stated.  Also  aneurism  of  the  other  superficial  femoral 
artery;  gangrene  of  foot ;  suppuration  of  that  last  aneurism; 
pneumonia.     Also  an  abdominal  aneurism.     Death. 

Case  IV.  Godwin? — A  man  of  twenty  nine  years  was  wounded 
just  above  the  knee  by  a  pointed  spike;  twenty-one  days  after- 
ward two  aneurismal  tumors  appeared  ;  they  were  treated  by 
digital  pressure  for  fourteen  hours  daily  for  a  considerable  time; 
the  tumors  grew  smaller  and  gave  no  inconvenience  ;  no  further 
treatment  was  thought  necessary. 

B.  Simultaneous  Double  Aneurism  of  Superficial  Femoral  and  of 
Popliteal  on  the  Same  Side. 

There  are  three  cases  of  simultaneous  double  aneurism  ot 
superficial  femoral  and  of  popliteal  on  the  same  side. 
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Case  I.,  1846.  Haivkins? — Femoral  aneurism  five  inches 
below  Poupart's  ligament ;  ligature  of  external  iliac.  Gan- 
grene;  death. 

Case  II.,  i86r.  Fontaine}^ — Femoral  aneurism  on  middle  of 
the  thigh  ;  compression  of  the  tumors  by  agglutinative  (sic) 
compresses  around  the  limb  ;  cure. 

Case  III.,  1887.  Gaston)'' — Femoral  aneurism  three  inches 
below  the  pubic  bone,  ligation  of  the  superficial  femoral  below 
the  femoral  aneurism  ;  cure  of  the  popliteal  aneurism  ;  increase 
of  the  femoral  aneurism;  later,  ligation  of  the  external  iliac  and 
cure  of  femoral  aneurism. 

I 

C.  Siimdtaneoxis  Double  Aneurism  of  Common  Femoral  and  of 

Superficial  Fe^noral  on  the  Same  Side. 

There  are  two  cases  of  simultaneous  double  aneurism  of  the 
common  femoral  and  of  the  superficial  femoral  on  the  same  side. 

Case  I.,  1861.  Morton- McGhire}'^    Aneurism  of  the  superficial      | 
femoral  on  the   middle  of  the  thigh ;  digital  and   mechanical 
compression;   rupture  of  lower  tumor;    incision  of  sac;   liga- 
ture above  and  below  the  aneurism;  death. 

Case  II.,  1871.  Boughtcr}^ — Compression  of  common  fem- 
oral; cure  of  lower  tumor;  upper  tumor  much  diminished  but 
not  cured. 

D.  Simultaneous  Double  ybwurism  of  Common  Femoral  and  of 

Popliteal  on  the  Same  Side. 

There  are  five  cases  of  simultaneous  double  aneurism  of  com- 
mon femoral  and  of  the  popliteal  on  the  same  side. 

Case  I.,  1771.  Donald  Muwo}^ — One  ingumal  aneurism,  one 
popliteal;  rupture  of  the  popliteal;  application  of  the  tourni- 
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quet;  increase  of  upper  aneurism;  removal  of  tourniquet;  hem- 
orrhage; death. 

Case  II.,  1853.  Waltony' — Rupture  of  popliteal  aneurism; 
amputation  proposed  but  rejected  ;  death. 

Case  III".,  1854.  Solly.^'^' — Ligature  of  external  iliac;  cessation 
of  pulsations;  return  of  pulsations  in  both  aneurisms;  second- 
ary hemorrhage  at  point  of  ligation;  final  cure. 

Case  IV.,  1874.  Diver}' — Ligature  of  external  iliac;  gangrene, 
amputation;  recovery. 

Case  V.,  1893.  Ensor)^ — Aneurism  in  groin,  size  of  a  large 
^%Z\  popliteal,  size  of  a  cocoanut;  ligation  of  external  iliac; 


cure. 


Case  VI.,  1895.  TJionias  Bryant}"^  of  London. — Man,  aged 
seventy-five  years;  ligation  of  right  external  iliac,  high  up; 
cured.     The  man  died  the  following  year  from  an  aneurism  of 

the  left  iliac  artery. 

The  following  tables  of  all  these  cases  will  assist  in  grouping 
the  salient  points  of  each  case  : 

Remarks.  Almost  all  the  opcj'ated  cases  were  complicated  and 
troublesome. 

Two  cases  only  were  traumatic  (Damaschino,  Munro). 

Of  the  four  cases  of  double  aneurism  of  the  superficial  femoral 
alone  on  the  same  side,  one  was  cured  without  operation  (God- 
win), three  were  operated  but  only  one  was  saved  (Souchon), 
the  other  two  died,  one  from  the  ligation  of  the  external  iliac 
(Gignoux),  and  the  other  in  whom  the  common  femoral  was 
ligated,  from  some  intercurrent  complication,  not  connected 
apparently  with  the  aneurism  (Damaschino). 

Of  the  three  cases  of  double  aneurism  of  the  superficial  femoral 
and  of  the  popliteal  simtdtaneously  on  the  same  side,  one  was  cured 
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Table  A. — Simultaneous  Double  Aneurism 


Number. 

Date. 

Name  of  sur- 
geon. 

Situation  of  aneurisms. 

Treatment. 

Case      I. 

1863 

Damaschino, 

First,  middle  of  thigh  ;  second,  close 
to  the  first. 

Ligature  of  common 
femoral. 

Case    II. 

1866 

Gignoux, 

First,  upper  part  of  thigh  — childs- 
head  ;  second,  above  ring  of  great 
adductor. 

Ligature  of  external 
iliac. 

Case  III. 

1^69 

Coyley, 

First,   above  Hunter's   canal  ;   sec- 
ond, at  beginning  of  Hunter's  canal. 

No   treatment  staled. 

Case   IV. 

1888 

Godwin, 

First,  above  the  knee  ;  second,  close 
to  first. 

Digital   compression. 

Case     V. 

i?95 

Souchon, 

First,  at  apex  of  Scarpa's  triangle  ; 
second,  at  ring  of  abductor. 

Ligature  of  superficial 
femoral. 

Table  B. — Simultaneous  Double  Aneurism  of  the 


Number. 

Date. 

Name  of  sur- 
geon. 

Situation  of  aneurisms. 

Treatment. 

Case      I. 

1846 

Hawkins, 

Femoral  aneurism,   five   inches   be- 

Ligature of  external       ' 

Case    II. 

1861 

Fontaine, 

low  Poupart's  ligament. 
Femoral  aneurism,  middle  of  thigh. 

iliac 
Compression  with  band- 

Case III. 

1887 

Gaston, 

Femoral  aneurism,   3   inches  below 
the  pubic  bone. 

age  around  tumors. 
Ligature  supeificial  fem- 
oral   below    femcral 
aneurism. 

Table  C. — Simultaneous  Double  Aneurism  of  the  Common 


Number. 


Date. 


Name  of  sur- 
geon. 


Case      I.        1861       Morton, 

j 
Case    II.    :     1871        Boughter, 


Situation  of  aneurisms. 


Treatment. 


Femoral  aneurism  in  middle  of  thigh.  Incision   and  ligation 

above  and  below  after 
rupture. 

I  Compression  of  common 

femoral. 


Table  D. — Simultaneous  Double  Aneurism  of  the 


Number.  I    Date. 

Name  of  sur- 
geon. 

Situation  of  aneurisms 

Treatment. 

Case      I. 

1771 

i8s3 
1854 

Munro, 

Walton, 
Solly, 

Diver, 

Ensor, 
Bryant, 

Tourniquet  for  rupture. 

None  ;  amputation  pro- 
posed but  refused  be- 
cause of  rupuire. 

Ligature  external  iliac. 

Ligature  external  iliac, 
am  put.  for  gangrene. 

Ligature  external  iliac. 
Ligature  external  iliac. 

Case    II 

Case  III. 

Case  IV. 

Case    V.        iRm 

Case  VI. 
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Complications. 

Results. 

Remarks. 

References. 

Cerebral  symptoms. 

Death. 
Death. 

Death. 

Cure. 

Traumatic  cause. 

Bull.  Sec.  Anatomique,  Paris, 

1863,  xxxviii.  438 
Gazette  Medicale  Lyon,  1866 

xviii. 

Transactions  Pathological  So 
ciety  London,  iSfg,  xx.  114. 

Boston  Med.  and  Surg.Journ 

Also  aneurism  of  right 
superficial  femoral;  sup- 
puration of  aneurism. 

Also  an  abdominal    aneu- 
rism. 

Traumatic. 

Secondary  hemorrhage; 
ligation  in  wound. 


and   Sajous's  Annual, 
i8«8,  iii.  255. 

Cure  of  lower  aneurism  on  1  Inaugural  Thesis,  Amer.  Surg, 
first  ligation  ;  upper  aneu-  !      Assoc,  New  York,  May  28, 
lism  cured  only  after  liga-  ■      1895. 
tion  in  wound  for  the  sec-  j 
ondary  hemorrhage.  I 


Superficial  Femoral  and  Popliteal,  on  the  same  side. 


Complications. 

Results. 

Remarks. 

References. 

Gangrene. 

Death. 

Cure. 

Cure  of 

popliteal 
aneurism. 

Later, 
iliac; 

Lancet,  1846,  ii.  90. 

Gazette  des  Hopitaux,  Paris, 

1861,  xxxiv.  263. 
Southern  Med.  Kec,  Atlanta, 
1887;     Gaillard's    Journal, 

1887,  for  a  full  account. 

ligature  of   external 
cure. 

Increase  of  upper  aneu- 
rism. 

Femoral  and  of  Superficial  Femoral,  on  the  same  side. 


Complications. 

Results. 

Remarks. 

References. 

Rupture  of  sac  of  femoral 
aneurism. 

Death. 

Cure  of 
lower 
tumor. 

Glasgow  Med.  Journal,  18-0- 
61,  viii.  450. 

Philadelphia  Medical   Times, 

Upper  tumor  not  cured. 

1871,  ii.  7. 

Common  Femoral  and  of  Popliteal,  on  the  same  side. 

Complications. 

Results. 

Remarks. 

References. 

Rupture  popliteal  aneu- 
rism, increase  upper 
aneurism,  removal  of 
tourniquet,  hcmorrh'ge 

Rupture  of  popliteal 
aneurism. 

Return  of  pulsatiors  in 
both  aneurisms  ;  sec- 
ondary hemorrhage  at 
point  of  ligature. 

Gangrene. 

Death. 

Death. 
Cure. 

Cure. 
Cure 

Essays,  Physical  and,  I  iterary. 
1771,  111-184  ;  also  Gillette  in 
Dechambre's    Dictionary, 
Artdre  Cnirale,  1879,  p.  f66. 

Trans.    Path.    Soc.     London, 

1853.  '.  54- 
London  Lancet,  1854,  i.  533. 

London  Lancet,  1874,  i.  509. 

London  Lancet,  1893,  ii.  27. 
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without  operative  procedure  (Fontaine),  and  one  died  from  liga- 
ture of  the  external  iliac  (Hawkins);  in  one  case  the  lower  was 
cured  by  ligation  of  the  superficial  femoral,  but  the  upper  aneu- 
rism was  only  cured  after  the  ligation  of  the  external  iliac 
(Gaston). 

If  zve  consider  the  double  aneurism  oftlie  superficial  femoral  alone, 
and.  the  double  aneurism  of  the  superficial  femoral  and  popliteal 
sirnultaneously,  as  cases  of  the  same  kind,  which  we  think  they 
are  practically,  then  we  have  in  all  eight  cases,  of  which  one  was 
not  treated  (Coyley),  two  were  cured  without  surgical  operation 
(Godwin,  Fontaine),  one  required  two  separate  operations  to 
be  cured  (Gaston) ;  while  three  died,  one  from  intercurrent  dis- 
ease not  connected  apparently  with  the  aneurism  (Damaschino), 
the  other  two  from  the  effects  of  the  ligature  of  the  external  iliac 
(Hawkins,  Gignoux). 

Our  case  stands  the  first  and  only  case  on  record  ever  cured 
by  ligation  alone. 

It  stands  the  only  case  of  double  aneurism  of  the  superficial 
femoral  alone  ever  cured  by  any  operative  measure. 

Considering  the  treatment  applied  ajid  the  results,  we  find  : 

No  treatment  stated,  i  case  (Coyley). 

Compression  by  adhesive  compresses,  i  case,  cured  (Fon- 
taine). 

Digital  compression,  i  case,  cured  (Godwin). 

Ligation  of  femoral  between  the  two  tumors  ;  cure  of  lower 
tumor,  increase  of  upper  tumor;  later,  however,  ligation  of  ex- 
ternal iliac  and  cure  of  upper  tumor  (Gaston). 

Ligation  of  femoral  above  upper  tumor,  i  case,  cured  (Sou- 
chon). 

Ligation  of  common  femoral,  death  from  intercurrent  com- 
plication (Damaschino). 

Ligation  of  external  iliac,  2  cases,  died  (Gignoux,  Hawkins). 

If  noiv  zve  study  the  cases  of  simultaneous  double  aneurism  of  the 
common  femoral  and  of  the  superficial  femoral  on  the  same  side,  or 
of  the  common  femoral  and  popliteal  on  the  same  side,  we  have  8 
cases,  of  which  4  were  cured  (Solly,  Diver,  Ensor,  Bryant)  by 
the  ligation  of  the  external  iliac  ;    i  of  these  had  to  be  ampu- 
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tated  for  gangrene  (Diver);  i  partly  failed  to  cure,  also  the 
upper  tumor  by  compression  alone  (Boughter);  3  died,  i  from 
rupture  of  the  lower  tumor  with  ligature  above  and  below 
(Morton),  the  other  from  rupture  of  the  lower  aneurism  and 
rejection  of  amputation  (Walton) ;  the  third  from  rupture  and 
hemorrhage  (Munro). 

Let  lis  nozv  considey  the  residts  of  the  ligation  of  the  external  iliac. 

In  cases  of  double  aneurism  of  the  superficial  femoral  and  of 
the  superficial  femoral  and  popliteal,  it  was  ligated  twice  (Gig- 
noux,  Hawkins),  and  both  patients  died. 

In  cases  of  double  aneurism  of  the  common  femoral  and 
superficial  femoral  and  of  those  of  the  common  femoral  and 
of  the  popliteal,  it  was  ligated  four  times  (Solly,  Diver,  Ensor, 
Bryant),  and  they  all  recovered ;  however,  i  case  had  to  be 
amputated  for  gangrene  (Diver). 

The  comparatively  good  results  from  ligature  of  the  external 
iliac  may  be  explained  by  the  fact  that  the  presence  of  the  aneu- 
rism on  the  common  femoral  being  somewhat  an  obstacle  to 
the  unbroken  course  of  the  blood,  formed  or  caused  the  devel- 
opment of  the  collateral  circulation  through  the  ischiatic  and 
obturator  with  the  deep  femoral,  so  that  when  the  external  iliac 
was  ligated  the  parts  beyond  were  more  quickly  supplied  than 
when  the  external  iliac  was  ligated  for  an  aneurism  on  the 
course  of  the  superficial  femoral. 

There  is,  therefore,  as  regards  the  ligation  of  the  external 
iliac,  an  important  clinical  distinction  to  make  between  aneu- 
risms of  the  common  femoral  and  those  of  the  superficial  fem- 
oral, or  between  aneurisms  situated  below  or  above  the  origin 
of  the  deep  femoral. 

Considering  the  treatment  applied  and  the  results  in  all  the  cases 
of  simultaneciis  donble  aneurism  of  the  common  femoral  and  of  the 
superficial  femoral  on  the  same  side,  or  of  the  common  femoral 
and  popliteal  on  same  side,  i.  e.,  all  the  cases  where  the  tipper 
tumor  is  situated  above  the  deep  femoral  artery,  we  find  : 

Two  cases  of  rupture  of  the  lower  aneurism  (Walton  and 
Morton),  both  died ;  one  rejected  amputation  (Walton),  in  the 
other  (Morton)  the  artery  was  ligated  above  and  below. 
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Three  ligatures  of  external  iliac  cured  without  accident  (Solly, 
Enson,  Bryant) 

One  ligature  of  external  iliac,  with  gangrene  and  amputation, 
cured  (Diver). 

Dr.  Gaston's  mode  of  treatment  in  two  sittings  is  worthy  of 
special  notice.  It  was  really  treating  the  upper  aneurism  after 
the  method  of  Brasdor  ;  very  probably  the  first  ligation  favored 
the  development  of  the  collateral  circulation. 

Sundry  Remarks.  In  one  case  ligature  above  and  below 
tumor  was  applied  (for  suppuration  of  sac);  it  died  (Morton). 

In  two  cases  the  lower  tumor  was  cured,  but  the  upper  tumor 
persisted  (Boughter,  Souchon). 

In  one  case  neither  tumor  is  permanently  cured  by  ligation 
(Solly). 

In  one  case  suppuration  of  lower  tumor  occurred  and  the 
artery  was  ligatured  above  and  below;  it  died  (Morton — same 
case  as  above). 

In  two  cases  secondary  hemorrhage  at  point  of  ligature  oc- 
curred;  they  finally  cured  (Souchon,  Solly). 

In  two  cases  gangrene  from  ligature  on  external  iliac  took  place, 
one  died  (Hawkins),  and  one  is  amputated  and  recovered  (Diver). 

In  one  case  compression  on  tumors  was  practised  and  they 
were  cured  (Fontaine). 

Of  the  two  cases  of  compression  on  the  artery,  digital  and 
mechanical,  one  failed  (Morton),  in  the  other  it  cures  the  lower 
tumor  only  (Boughter). 

The  complications  which  occurred  were  : 

Cerebral  symptoms,  i  case  (Damaschino). 

Suppuration  of  aneurism  on  the  other  limb,  i  case  (Coyley). 

Secondary  hemorrhage,  2  cases  (Souchon,  Solly). 

Gangrene,  2  cases  (Hawkins,  Diver). 

Increase  of  upper  aneurism,  i  case,  (Gaston). 

Rupture  of  aneurism,  3  cases  (Morton,  Munro,  Walton). 

Return  of  pulsations,  3  cases  (Souchon,  Boughter,  Solly). 

\_N.  B. — Several  cases  had  also  aneurisms  of  the  other  arte- 
ries, our  case  had  no  other  aneurism.] 
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Final  Recapitulation.  Altogether  i6  cases  of  double  aneu- 
rism on  the  same  side  : 

Eight  ciifed  (Godwin,  Souchon,  Fontaine,  Gaston,  Solly, 
Diver,  Ensor,  Bryant).  Of  the  8  cured  2  were  cured  without 
operation  (Godwin,  Fontaine),  i  was  also  partially  cured  with- 
out operation  (Boughter).  Of  the  5  cases  cured  by  operation,  i 
was  amputated  (Diver). 

5(?z^^w^z>^  (Damaschino,  Gignoux,  Coyley,  Hawkins,  Morton, 
Munro,  Walton). 

One  failed  to  aire  upper  tumor  (Boughter). 

Below  profunda,  8  cases:  4  cured  (Godwin,  Souchon,  Fontaine, 
Gaston) ;  4  died  (Damaschino,  Gignoux,  Coyley,  Hawkins). 

Above  profunda,  8  cases :  4  cured  (Solly,  Diver,  Ensor,  Bryant); 
I  case  amputated  (Diver);  3  died  (Morton,  Munro,  Walton);  i 
failed  partially  (Boughter). 

Abstracts  from  Authorities. 

Upon  searching  through  the  various  authorities  within  our 
reach,  we  gleaned  the  following  facts  bearing  upon  our  subject, 
which  carry  their  lessons  with  them: 

References  to  Double  Aneurism. 

The  two  quotations  below,  from  Erichsen  and  Gross,  are  all 
the  references  we  could  find  to  double  aneurism  : 

Aneurisms  occasionally  take  place  in  the  groin  and  ham  of 
the  same  side  ;  here  the  ligation  of  the  external  iliac  will  cure 
both  tumors.  Of  four  cases  it  succeeded  in  three,  one  dying  of 
gangrene. 

In  two  of  these  cases  that  recovered  pulsation  returned  in  the 
original  aneurism,  but  disappeared  after  a  time."" 

Gross-'  says  it  occasionally  happens  that  the  femoral  artery 
has  two  aneurisms. 

Regarding  the  Frequency  of  the  Disease. 

Crisp"  affirms  that  aneurisms  of  the  thigh  are  much  rarer — 
I  to  3. 
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Erichsen^^  says  that  aneurisms  affecting  the  groin  are  by  no 
means  infrequent. 

Gross^  mentions  also  that  he  has  never  seen  an  instance  of 
spontaneous  aneurism  in  the  lower  third  of  the  thigh,  and  gen- 
eral experience  concurs  in  admitting  that  such  an  occurrence  is 
extremely  uncommon. 

Vidal  de  Cassis"-^  states  that  aneurisms  of  Hunter's  canal  are 
very  rare,  because  of  the  presence  of  the  strong  fibrous  sheath. 

Although  the  following  remark  of  Erichsctr^  has  no  immediate 
application  to  such  cases  as  we  have  under  study,  yet  it  carries 
an  invaluable  idea  which  we  should  remember  when  the  sac 
ruptures : 

In  the  different  traumatic  aneurisms — /.  e.,  in  ruptured  artery 
where  there  is  no  sac,  properly  speaking,  it  is  doubtful  whether 
there  is  a  case  on  record  in  which  the  Hunterian  operation  for 
aneurism  has  not  terminated  in  danger  and  death  to  the  patient 
and  disappointment  to  the  surgeon. 

Remarks  Referrmg  to  Ligation  i?i  General. 

Erichsen"'^  recalls  the  sensible  rule  that  we  should  not  ligate 
if  compression  on  the  artery  stops  all  pulsations  in  all  the  arte- 
ries beyond,  lest  gangrene  will  follow. 

Also  that  in  cases  where  there  is  no  pulsation  in  the  vessels 
beyond  the  aneurism,  it  is  useless  to  attempt  ligation  on  the 
distal  side. 

Points  Applying  to  the  Ligation  of  the  External  Iliac. 

Erichsen-^  dogmatically  asserts  that  it  may  be  laid  down  as  a 
rule  in  surgery  that  in  all  those  cases  of  aneurism  that  are  situ- 
ated in  the  upper  part  of  the  thigh,  in  which  compression  has 
failed  and  sufficient  space  does  not  intervene  between  the  origin 
of  the  deep  femoral  and  the  upper  part  of  the  sac  for  the  appli- 
cation of  a  ligature  to  the  superficial  femoral,  the  external  iliac 
should  be  tied. 
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However,  asepsis  and  catgut  ligatures  without  rupturing  the 
coats  may  alter  this.     (The  writer.) 

Gross^^  states  that  ligation  of  the  external  iliac  is  generally- 
reported  as  a  much  safer  operation  than  ligation  of  the  common 
femoral. 

According  to  Holmes,^^  the  mortality  in  ligature  of  the  ex- 
ternal iliac  exceeds  that  of  amputation  of  the  thigh. 

The  statement  of  Ashhursf^'  is  that  the  ligature  of  the  external 
iliac  alone  for  aneurism  gives  a  mortality  of  39  per  cent. 

Norris  and  Cutler's"- tables  show  that  out  of  143  cases  of  liga- 
ture of  the  external  iliac  for  all  aneurisms,  47  died,  of  which  17 
of  gangrene  and  9  of  hemorrhage. 

According  to  Poulet  and  Bousquet,^^  in  high  aneurisms  of  the 
superficial  femoral  and  those  of  the  common  femoral,  out  of  dy 
cases  of  ligature  of  the  external  iliac  42  recovered ;  death-rate 
16  per  cent 

Ashhurst^^  makes  the  statement  that  ligation  of  the  external 
iliac  gives  a  mortality  of  22  per  cent. 

The  mortality  from  gangrene  in  ligation  of  the  external  iliac 
is  1 1  per  cent.'^' 

Ashhursf'''  also  says  that  after  ligation  of  the  external  iliac 
the  risk  from  hemorrhage  is  15  per  cent. 

Dr.  J.  T.  Williams'^^  reports  a  successful  case  of  double  liga- 
ture of  the  external  iliac  with  section  of  the  artery  between  the 
ligatures  for  upper  femoral  aneurism. 

Remarks  Concerning  the  Ligation  of  the  Common  Femoral. 

Ashhurst^-  holds  that  the  ligature  of  the  common  femoral  is 
attended  with  more  risk  than  the  ligature  of  the  external  iliac. 

According  to  Erichsen,^^  in  Ireland  the  ligature  of  the  common 
femoral  was  performed  nine  times,  with  six  recoveries  and  three 
deaths,  for  wounds  and  for  aneurisms. 

In  the  American  Civil  War  it  was  performed  eighteen  times 
with  only  four  recoveries. 

Barwell  says  that  in  31  cases  in  which  this  artery  was  tied  for 
aneurism  hemorrhage  occurred  in  18,  and  of  these  12  died. 
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In  explanation  Holmes^''  writes  that  the  reason  of  the  supposed 
danger  of  the  ligation  of  the  common  femoral  is  the  proximity  of 
the  ligature  to  the  large  branches. 

Another  reason  is  the  probability  of  gangrene  in  consequence 
of  the  vessel  being  blocked  up  above  the  origin  of  the  great 
nutrient  arteries  of  the  limb. 

Rabe's^'  table  shows  that  death  from  gangrene  after  the  liga- 
ture of  the  common  femoral  is  i8  per  cent. 

As  for  the  risk  from  hemorrhage  after  ligation  of  the  common 
femoral,  it  is  39  per  cent.*^ 

Remarks  Referring  to  the  Ligation  of  the  Superficial  Femoral. 

Erichsen^'^  contends  that  the  ligature  of  the  superficial  femoral 
is  attended  with  more  success  than  that  of  any  of  the  larger 
trunks. 

Ashhurst'*  remarks  that  ligation  of  the  superficial  femoral 
appears  to  be  a  more  successful  operation  when  performed  for 
femoral  than  for  popliteal  aneurism  ;  the  reason  being  that  the 
risk  of  gangrene  from  venous  congestion  is  much  greater  in  the 
latter  than  in  the  former. 

Crisp's*'^  tables  show  that  the  mortality  after  ligature  of  the 
superficial  femoral  for  femoral  and  popliteal  aneurisms  is  22.7, 
or  I  in  4.5.  However,  Syme  tied  the  femoral  thirty-five  times 
with  only  i  deatb.^" 

Norris^'  states  that  in  22  cases  of  ligature  of  the  superficial 
femoral  for  femoral  aneurism  there  was  only  i  death  from  hem- 
orrhage. 

In  154  ligatures  of  superficial  femoral  for  popliteal  aneurisms 
there  were  39  deaths,  of  which  19  were  from  gangrene. 

Dr.  J.  T.  Williams"^  reports,  also,  a  successful  case  of  double 
ligature  of  the  superficial  femoral  with  section  of  the  artery 
between  the  ligatures  for  popliteal  aneurism.  He  believes  the 
relief  of  tension  insures  the  rapidity  of  repair  and  prevents  re- 
current or  secondary  bleeding. 

Erichsen^^  very  pithily  says  that  the  occurrence  of  secondary 
hemorrhage  after  the   ligature   of  the  superficial   femoral   is  a 
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troublesome  accident  and  one  in  which  the  surgeon,  to  use  Fer- 
guson's expression,  will  assuredly  find  himself  in  an  eventful 
dilemma,  and  at  which  it  is  necessary  that  his  line  of  action 
should  have  been  well  considered  beforehand,  as  he  may  not 
have  much  time  to  spare  for  reflection  when  such  an  event  takes 
place.  In  cases  of  this  kind  four  lines  of  treatment  present 
themselves,  viz.,  the  employment  of  pressure,  ligature  of  the 
vessels  at  a  higher  point,  ligature  of  the  bleeding  artery  in  the 
wound,  amputation  of  the  limb. 

Holmes'"  makes  the  statement  that  in  recurrent  aneurisms  of 
the  lower  extremities  it  is  best  to  tie  the  artery  below  the  liga- 
ture already  applied  between  it  and  the  sac,  whereas  in  the 
upper  extremity  it  is  best  to  open  the  sac  and  tie  the  ends. 

We  must  bear  in  mind  that  all  the  figures  given  above  are  of  the 
preaseptic period.    Asepsis  improves  them  very  much.    (The  writer.) 

Remarks  Concerning  Extirpation. 

Rose,'''  in  a  case  of  aneurism  of  the  high  superficial  femoral 
and  of  the  common  femoral,  extirpated  the  sac,  and  although 
the  vein  was  opened  the  patient  recovered, 

Poulet  and  Bousquet'"  say  that  in  eight  cases  the  sac  was 
incised  and  the  vessel  ligated  above  and  below,  with  one  death. 

That  is  the  best  treatment,  because  the  ligature  of  the  external 
iliac  numbers  many  failures,  has  a  high  mortality,  and  exposes 
to  ventral  hernia. 

Kubler^^  thinks  extirpation  of  the  sac  of  peripheral  aneurisms 
is  the  most  rational  and  certain  and  the  least  dangerous  method, 
in  spite  of  the  undoubted  difficulty  of  the  operation.  Out  of  40 
cases  39  were  completely  successful. 

In  extirpating  the  sac,  the  valuable  use  of  the  provisional  loop 
ligature  must  not  be  forgotten. 
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Table  E. — Simultaneous  Triple  Aneurism  of  the  External 


Number. 

■   Date. 

Name  of 
surgeon. 

Situation  of  aneurism. 

Treatment. 

Case      I. 

1862 

Lowe, 

One     ilio-femoral,     one 
superficial        femoral, 
and  one  popliteal. 

Amputation  for  rupture. 

Case    II. 

1870 

McLeod, 

Two  tumors  below  Pou- 
part's  ligament,  one  at 
Hunter's     canal,    dif- 
fused. 

Amputation  above  lower 
aneurism. 

Case  III. 

1876 

Pemberton, 

Common  femoral,  super- 
ficial femoral  at  apex 
of   Scarpa's    triangle, 
and  popliteal. 

Ligature  external  iliac. 

Case  IV. 

1892 

Hulke, 

No.  I. 

Right  external  iliac, right 
femoral,    right    popli- 
teal. 

Case     V. 

1894 

Hulke, 
No.  2. 

External  iliac,  femoral, 
popliteal. 

None. 

Table  F. — Simultaneous  Quadruple  Aneurism  of  the 


N  umber. 

Date. 

Name  of 
surgeon. 

Situation  of  aneurism. 

Treatment. 

Case      I. 
Case    II. 

1771 

Scarpa, 
Munro, 

Common  femoral,  two  on 
superficial  femoral, one 
at  the  ring  of  the  great 
adductor. 

One  on  end  of  external 
iliac,  two  on  femoral, 
one  on  popliteal. 

DOUBLIi    ANEURISM    OF    THE    FEMORA  LS. 
Iliac,  the  Femorals,  and  the  Popliteal,  on  the  same  side. 
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Complications. 

Results. 

Remarks. 

References. 

Rupturs  of  the 
aneurism. 

femoral 

Cure. 
Cure. 
Cure. 

Death. 

The  ilio-femoral  aneuiism 
was   left  in   the  stump  ; 
compression   of  the  ex- 
ternal   iliac    cured     the 
ilio-femoral  aneurism. 

Also  two  aneurisms  on  left 
femoral  and  one  on  left 
external      iliac.         The 
higher  aneurism  became 
consolidated. 

G^z.  Hebdomadaire,  1862, 
from    Med.    Times    atid 
Gaz.,  1862,  p.  383. 

Glasgow  Medical  Journal, 
1870,  iv.  328. 

London  Lancet,  1876,  i. 
2X2 ;  1877,  iii.  114  ;  also 
Dechambre's  Diet.,  1879, 
artice  Artere  Crurale, 
726. 

International  Med.  Mag., 
Philadelphia,  Dec.  1892, 
i.  1188  ;  also  Sajous's  An- 
nual, 1894,  vol.  iii.  k.  7. 

International  Med.  Mag., 
Philadelphia,  Dec.  1892, 
i.  p.  ii8»;  also  Sajous's 
Annual,  1894,  vol.  iii.  k.7. 

Gangrene  up  to 
of  leg. 

middle 

Also   an  aneurism  on  left 
femoral       and        double 
aneurism   of   left   popli- 
teal. 

Aneurism    of    aorta     and 
aneurism  of  popliteal  on 
the  other  side. 

Rupture    of   an 
aneurism. 

aortic 

External  Iliac,  the  Femorals,  and  the  Popliteal,  on  the  same  side. 


Complications. 

Results. 

Remarks. 

References. 

Scarpa,  quoted  by  John 
Parker  ;  also  Gillette,  in 
Dechambre's  Dictionary 
article  Artere  Crurale, 
1879,  p.  666. 

Dictionary,  1866,  article 
Aneurism,  p.  536. 
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Appendix. 

We  append  here  several  cases  of  triple  and  of  quadruple  aneu- 
rism which  were  discovered  in  our  researches. 

Simultaneous  Triple  Aneurism  of  the  External  Iliac,  the  Femorais 
and  the  Popliteal  on  the  Same  Side. 

Case  I.,  1862.  George  Lozve^^  mentions  a  case  of  a  man  with 
three  aneurisms  on  the  same  left  lower  limb.  One  ilio-femoral 
as  large  as  a  chestnut,  one  on  femoral  as  large  as  a  turkey's 
egg,  one  on  popliteal  as  large  as  a  hen's  e:gg-  The  femoral  aneur- 
ism ruptured  spontaneously  and  the  thigh  was  amputated,  leaving 
the  ilio-femoral  aneurism  in  the  stump.  After  healing  of  the  am- 
putation, compression  on  the  external  iliac  cured  the  ilio-femoral 
aneurism. 

Case  II,,  1870.  McLeod!'^ — On  right  side:  two  aneurisms 
high  up  between  Poupart's  ligament  and  the  upper  limit  of  the 
second  or  lower  one,  which  is  a  diffused  aneurism  at  Hunter's 
canal ;  amputation  above  the  lower  aneurism  ;  cure.  The  higher 
aneurisms  became  rapidly  consolidated,  and  one  was  quite  ab- 
sorbed before  the  patient  left  the  hospital.  On  left  side:  One 
aneurism  on  left  external  iliac  and  two  on  femoral. 

Case  III.,  1876. — Pembert07f^  relates  a  case  of  triple  simulta- 
neous aneurism  of  left  common  femoral,  of  superficial  femoral 
(apex  of  Scarpa's  triangle),  and  of  popliteal,  on  the  same  side. 
Man,  aged  forty-eight  years;  ligature  of  external  iliac  with  a 
catgut  aseptic  ligature  prepared  by  Lister  himself;  suppuration 
at  site  of  ligature;  the  immediate  result  of  operation  was  that 
all  pulsations  ceased  in  the  three  aneurisms  and  have  never 
returned  since.  The  circulation  in  the  main  artery  extending 
from  the  seat  of  the  ligature  below  the  bifurcation  of  the  common 
iliac  to  a  little  above  the  origin  of  the  anterior  and  posterior 
tibials  was  arrested  at  four  different  points  by  absolute  barriers  to 
circulation  by  one  ligature  and  three  solid  aneurisms.  Dry  gan- 
grene set  in  on  the  second  day,  but  was  not  definitely  limited 
before  three  months  after  the  operation  ;  it  extended  to  the 
middle  of  the  leg. 
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Case  IV.,  1892. — Hulke,^o.  i5 — Simultaneous  triple  aneurism 
on  left  side.  Man,  aged  seventy-three  years.  On  the  right 
iliac  slight  bulging;  right  femoral  and  right  popliteal. 

Also  double  aneurism  of  the  left  popliteal ;  aneurism  of  the 
left  femoral.     No  treatment  mentioned ;  no  result  stated. 

Case  V.,  1894.  Hitlke,  No  2''^ — An  aneurism  in  each — exter- 
nal iliac,  femoral,  and  popliteal  (a  seventh  in  the  aorta).  He 
died  of  rupture  of  the  aortic  aneurism. 


SimultaneoiLS  Quadruple  Aneurism  of  the  External  Iliac,  the 
Femorals,  and  Popliteal  on  the  Same  Side. 

Case  I. — Scarpaf  quoted  by  John  Parker,  reports  four  aneu- 
risms of  the  right  femoral ;  one  in  the  groin,  two  below  the 
deep  femoral,  and  one  at  the  ring  of  the  great  adductor. 

Case  II. — Donald  Mimrd'''^  describes  four  fusiform  aneurisms  on 
same  lower  limb ;  one  on  the  end  of  the  external  iliac,  two  on 
the  femoral,  and  one  on  the  popliteal. 

Post-scriptum.  The  two  following  most  interesting  cases  came 
to  our  knowledge  too  late  to  be  incorporated  in  the  tables  and 
conclusions,  but  they  speak  eloquently  of  themselves. 

Case  I. — S.  Duplay,*"'^  of  Paris,  reports  a  case  of  simultaneous 
double  aneurism  of  the  superficial  femoral  {^hovX  the  middle  third), 
and  of  the  popliteal  on  the  same  side  ;  elastic  compression  after 
Reid's  method  ;  cure. 

Six  years  later  the  same  patient  returned  with  about  the  same 
double  aneurism  on  the  opposite  limb;  the  elastic  compression 
was  applied  but  failed  ;  ligature  of  the  superficial  femoral  at 
the  apex  of  Scarpa's  triangle  ;  cure. 

Case  II. — Brown^-  reports  the  case  of  a  woman,  aged  forty- 
eight  years,  affected  with  simultaneous  double  aneurism  of  the  right 
limb  ;  the  tipper,  the  size  of  a  cocoanut,  extended  above  Pouparfs 
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ligament,  and  was  on  the  verge  of  rupturing;  the  second  or  lower 
aneurism  in  the  middle  third  of  the  superficial  femoral ;  on  account 
of  the  high  position  of  the  first  aneurism,  which  prevented  any 
of  the  usual  operations  being  performed,  transperitoneal  liga- 
tion of  the  external  iliac  was  decided  upon,  in  Trendelenberg's 
position;  abdominal  wound  did  well,  but  gangrene  of  the  leg 
necessitated  amputation,  and  the  patient  died  two  and  a  half 
months  later. 

Brown  thinks  that  the  transperitoneal   method  is  the  one  to 
be  generally  adopted. 
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TWO  SUCCESSFUL  CASES  OF  INTRA-PERITONEAL 
SUPRAPUBIC   CYSTOTOMY   FOR   STONE. 


By  MAURICE  H.   RICHARDSON,  M.D.. 

BOSTON. 


The  choice  of  operation  for  stone  in  the  male  bladder  has 
acquired  renewed  importance  now  that  asepsis  has  diminished 
so  greatly  the  mortality  of  the  cutting  methods.  Litholapaxy 
is  certainly  not  suited  to  all  cases;  neither  is  perineal  lithotomy 
nor  suprapubic  cystotomy.  Perineal  drainage  is  so  valuable  a 
supplement  to  the  removal  of  calculi  from  foul  and  inflamed 
bladders  that  lithotomy  should  be  selected  when  such  condi- 
tions exist.  This  method  is  preferable,  too,  when  there  is  good 
reason  to  believe  that  the  fragments  cannot  be  entirely  removed 
by  the  evacuator  or  when  the  calculus  is  partially  encysted. 
Not  that  it  is  easy,  or  even  possible,  always  to  tell  when  the 
lithotrite  will  fail  to  find  the  last  piece  of  stone,  or  when  the 
evacuator  will  leave  undetected  a  nucleus  for  further  trouble. 
That  a  stone  may  remain  encysted  and  undetected,  or  that  a 
new  calculus  may  form  upon  an  undiscovered  fragment  (both  of 
which  conditions  I  have  met),  are  facts  that  furnish  the  strongest 
arguments  in  favor  of  perineal  or  suprapubic  lithotomy,  argu- 
ments that  would  have  prevailed  but  for  the  hitherto  greater 
danger  of  the  latter  methods.  Lithotomy  is  generally  to  be 
preferred  in  children  also,  in  whom  rapid  crushing  and  evacua- 
tion may  be  attended  by  unusual  difficulties.  In  other  cases, 
when  there  is  no  occasion  for  drainage,  when  the  fragments  can 
be  quickly  and  thoroughly  removed,  and  when  there  is  no  seri- 
ous difficulty  in  the  management  of  the  instrum.ents,  the  opera- 
tion of  Bigelow  is  still,  in  my  experience,  far  preferable. 
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In  certain  cases,  however,  neither  Htholapaxy  nor  perineal 
Hthotomy  can  be  performed  owing  to  the  great  size  of  the  stone. 
In  Htholapaxy  such  a  stone  either  cannot  be  grasped,  or  the 
presumably  contracted  and  friable  bladder-wall  will  be  too  seri-  I 
ously  injured  in  the  necessarily  prolonged  sitting  to  justify  such 
a  method.  After  perineal  incision  such  a  stone  must  be  broken 
before  it  can  be  delivered  ;  moreover,  the  large  angular  frag- 
ments may  cause  quite  as  much  local  damage  as  Htholapaxy. 
Under  such  circumstances  suprapubic  cystotomy  promises  the 
most  satisfactory  results  with  the  least  risk.  Unfortunately, 
this  operation  must  be  performed  in  such  cases  under  peculiarly 
disadvantageous  conditions,  for  by  the  time  the  stone  has 
attained  its  great  size  the  bladder  may  have  undergone 
changes  which  make  an  extra-peritoneal  operation  practically 
impossible. 

The  prevesical  space  in  the  healthy  bladder  can  be  made  to 
reach  high  enough  above  the  pubes  to  permit  the  removal  of 
the  largest  stone,  or  the  most  extensive  tumor,  without  opening 
the  peritoneal  cavity.  By  distending  the  bladder  with  air,  even 
without  distending  the  rectum,  the  line  of  peritoneal  reflection 
can  be  seen  to  rise  fully  a  hand's  breadth  above  the  pubes.  The 
importance  of  this  fact  in  suprapubic  operations  upon  the  blad- 
der is  great,  and  the  necessity  to  the  student  of  surgery  of  an 
intimate  knowledge  of  the  normal  and  of  the  abnormal  extent 
of  the  prevesical  space,  and  of  its  relations,  can  hardly  be  over- 
stated, especially  at  a  time  when  suprapubic  puncture  of  a  blad- 
der presumably  foul  is  so  universally  advised  as  a  temporary 
measure  in  impermeable  strictures. 

But  if  this  space  is  so  broad  in  the  healthy  individual,  it  may 
be  so  limited  by  disease  that  the  peritoneal  reflection  is  actually 
behind  and  below  the  pubes.  The  condition  which  may  practi- 
cally obliterate  this  prevesical  space  is  exactly  that  which  makes 
a  broad  one  desirable — an  inflamed  bladder  permanently  thick- 
ened and  contracted  upon  a  large  stone,  upon  an  hypertrophied 
prostate,  or  perhaps  upon  a  tumor.  Not  that  an  hypertrophied 
prostate  is  always  accompanied  by  a  contracted  bladder,  for 
there  is  occasionally  great  distention,  but  at  times  a  small  and 
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thickened  bladder  is  found  firmly  contracted  upon  a  middle  lobe 
so  as  to  hold  but  a  few  drachms  of  urine. 

It  is  of  the  utmost  importance,  therefore,  to  have  a  good 
working  space  in  this  region  free  from  risk  of  contaminating  the 
peritoneum,  in  just  those  conditions  in  which,  unfortunately, 
such  a  space  is  likely  to  be  most  limited,  and  in  which,  in  addi- 
tion to  the  dangers  of  the  operation  itself,  incisions  or  punctures 
of  the  bladder  are  attended  by  the  great  liability  to  peritoneal 
infection  from  septic  urine,  namely,  in  cases  of  unusually  large 
stones,  of  hypertrophied  prostates,  and  of  tumors. 

It  does  not  follow,  however,  that  fatal  or  even  serious  peri- 
toneal infections  will  take  place  during  intra-peritoneal  oper- 
ations upon  foul  bladders,  as  the  two  following  cases  will  show, 
but  they  are  presumably  more  likely  to  occur  than  during  extra- 
peritoneal explorations.  Additional  experience  may  prove 
that  with  thorough  precautions  the  intra-peritoneal  route  is 
quite  as  safe  as  the  extra-peritoneal,  especially  in  view  of  the 
increased  facility  of  exploration,  the  absence  of  lacerations,  and 
the  freedom  from  the  cellular  tissue  infections  so  often  seen  by 
the  prevesical  route.  Indeed,  the  only  case  of  suprapubic  cyst- 
otomy that  I  had  performed  previous  to  the.  two  herewith  re- 
ported died  from  extensive  infection  and  necrosis  of  the  cellular 
tissues  about  the  bladder  and  the  kidneys,  although  the  operation 
was  extra-peritoneally  performed  for  a  tumor  at  the  base  of  the 
bladder. 

Dr.  Frank  B.  Harrington,  of  Boston,  one  of  my  colleagues  at 
the  Massachusetts  Hospital,  published  in  the  Annals  of  Surgery 
in  1893,  vol.  xviii.  p.  408,  a  paper  "On  the  Feasibility  of  Intra- 
peritoneal Cystotomy,  with  the  Report  of  a  Case,"  in  which  he 
advocated  the  intra-peritoneal  route  for  "tumors  of  the  bladder, 
for  enlarged  prostate,  for  disease  of  the  ureters,  for  cases  of  stone 
of  great  size,  and  for  sacculated  stone."  His  method  is  to  open 
the  peritoneal  cavity  from  the  umbilicus  to  the  prevesical  space, 
but  not  opening  the  latter,  to  protect  the  intestines  with  gauze, 
and  to  open  the  bladder  freely  through  its  upper,  and,  if  need 
be,  its  posterior  walls.  In  this  way,  with  the  patient  in  the 
Trendelenburg  position,  a  most  satisfactory  view  of  the  blad- 
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der  can  be  obtained.  The  bladder  should  be  washed  daily  for 
several  days  with  a  saturated  solution  of  boric  acid.  During 
the  operation  the  flow  of  urine  from  the  ureters  can  be  easily 
removed  by  means  of  gauze.  The  bladder  wound  is  to  be  closed 
by  a  double  row  of  sutures,  either  the  Lembert  or  the  continu- 
ous right-angled.  The  advantages  claimed  by  Dr.  Harrington 
for  the  method  are  the  great  facility  of  exploration  and  of  inspec- 
tion, and  the  ease  by  which  the  prostate,  tumors,  and  even  sec- 
tions of  the  vesical  wall  can  be  removed.  By  the  usual  supra- 
pubic incision  the  space  is  small,  and  inspection,  exploration, 
and  operative  manipulations  are  limited. 

In  the  two  following  cases  there  was  no  intention  or  expecta- 
tion of  opening  the  bladder  intra-peritoneally.  This  route  was 
taken  accidentally,  or,  more  properly  speaking,  necessarily, 
because  in  each  case  the  bladder  was  and  had  been  so  firmly 
contracted  upon  the  stone  that  there  was  no  extra-peritoneal 
space  whatsoever  above  the  pubes.  The  cut  opened  immedi- 
ately the  peritoneal  cavity,  although  as  much  fluid  had  been 
injected  into  the  bladder  as  was  thought  safe.  Indeed,  in  the 
first  case  this  fluid  had  escaped  from  the  cavity  of  the  bladder, 
and  was  extravasated  under  the  vesical  peritoneum. 

Case  I. — F.  H.  G.,  aged  fifty-one  years,  shoemaker,  entered 
the  Massachusetts  General  Hospital  April  9,  1895,  with  a  his- 
tory of  stone  in  the  bladder  of  five  years'  duration.  On  account 
of  great  sensitiveness  and  pain,  the  bladder  was  not  sounded 
until  he  was  etherized  for  operation  April  nth.  The  sound 
passed  over  what  seemed  to  be  a  broad  calculous  surface. 
Preparations  were  therefore  made  for  Bigelow's  operation.  The 
bladder  was  distended  by  two  or  three  bulbfuls  (Davidson's 
syringe)  of  a  2  per  cent,  solution  of  boric  acid,  by  means  of 
which  the  bladder  could  be  felt  above  the  pubes.  The  amount 
of  fluid  used  was  about  a  third  of  that  usually  employed  for 
the  purposes  of  litholapaxy.  A  larger  quantity  of  boric-acid 
solution  was  not  injected  because  of  the  unusual  resistance 
met  with  in  pressing  the  bulb.  The  stone  was  so  large  that 
it  could  not  be   grasped  with  the   largest  sized  Bigelow  litho- 
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trite.  The  crushing  operation  was  therefore  immediately  aban- 
doned. The  suprapubic  route  seemed  clearly  to  be  the  more 
favorable  one  for  the  removal  of  so  large  a  stone.  The  abdo- 
men was  thereupon  carefully  prepared  for  suprapubic  cystot- 
omy. The  rectum  was  moderately  distended  by  means  of  the 
colpeurynter.  The  fluid  already  injected  into  the  bladder  was 
drawn  off  and  about  eight  ounces  of  fresh  solution  injected. 
A  median  incision  was  then  made  just  above  the  pubes.  No 
prevesical  space  was  found,  the  presenting  surface  of  the  bladder 
being  covered  by  peritoneum  reflected  from  the  posterior  upper 
surface  of  the  pubes.  The  peritoneal  surface  of  the  bladder 
was  smooth,  glistening,  soft,  and  oedematous;  it  resembled  so 
strongly  a  coil  of  small  intestine  that  I  was  at  first  deceived. 
Careful  examination  showed  this  surface  to  be  the  outer  wall  of 
the  bladder,  distended  to  the  thickness  of  half  an  inch  by  recent 
extravasation  from  the  interior.  By  downward  pressure  upon 
these  softened  and  cedematous  tissues,  the  fingers  came  upon 
the  firm  and  distended  muscular  wall  of  the  bladder.  The  evi- 
dent rupture  of  the  mucous  and  muscular  walls  by  a  distention 
which  I  deemed  very  moderate,  a  distention  totally  inadequate 
for  litholapaxy,  seemed  at  the  very  beginning  of  the  operation 
to  affect  gravely  the  prognosis.  The  suprapubic  incision,  there- 
fore, appeared  the  best  means  of  giving  suitable  drainage  to  an 
extravasation  which,  though  largely  composed  of  boric-acid  solu- 
tion, had  come  from  an  extremely  foul  bladder,  and  which  seemed, 
likely,  therefore,  to  produce  extensive  connective-tissue  necrosis. 
The  absence  of  a  prevesical  space  made  an  extra- peritoneal 
operation  upon  the  bladder  impossible  in  this  case.  It  was 
necessary,  therefore,  so  to  plan  the  incision  into  the  bladder  as 
to  avoid,  as  far  as  possible,  peritoneal  contamination.  The  ab- 
dominal cut  was  extended  toward  the  umbilicus  until  a  clear 
view  could  be  obtained  of  the  superior  and  posterior  bladder- 
wall.  Sterile  gauze,  in  abundant  folds,  was  packed  behind, 
above,  and  to  the  sides  of  the  bladder.  The  fundus  was  then 
fastened  into  the  wound,  as  high  as  practicable,  by  a  few  silk 
sutures,  which  brought  the  skin  together  in  the  centre  of  the 
wound.     A  space  about  three  inches  in  height  above  the  pubes 
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was  thus  made  practically  extra-peritoneal.  The  escape  of  fluids 
into  the  general  peritoneal  cavity  between  the  abdominal  wall 
and  the  bladder  was  provided  against  by  means  of  the  gauze 
adjusted  as  above  described.  Through  the  presenting  surface 
just  above  the  pubes  a  free  incision  was  made  into  the  interior 
of  the  bladder.  As  soon  as  the  oedematous  peritoneum  was 
incised,  it  was  evident  that  this  fluid  had  escaped  from  the 
bladder.  Indeed,  practically  all  the  fluid  injected  had  thus 
escaped,  for  the  stone  was  found  tightly  grasped  by  the  firm 
contractions  of  the  muscular  wall.  In  spite  of  as  long  an  in- 
cision into  the  bladder  as  the  space  above  the  pubes  allowed, 
the  stone  was  not  delivered  without  more  or  less  local  lacera- 
tion. The  weight  of  the  calculus  was  2250  grains.  The  mucous 
surface  of  the  bladder  was  thickened,  reddened,  velvety,  nnd 
tender,  and  bled  profusely  after  the  extraction  of  the  stone.  No 
ulceration  could  be  detected.  After  being  carefully  irrigated 
and  dried  the  interior  of  the  bladder  was  packed  with  sterile 
gauze.  The  gauze  barriers,  which  had  been  more  or  less  con- 
taminated by  the  escape  of  fluids  from  the  bladder  during  the 
operation,  were  then  removed  from  the  upper  half  of  the 
abdominal  cut.  The  pelvis  and  the  posterior  bladder-wall  were 
carefully  cleansed  and  dried.  A  light  gauze  packing  was  left 
in  the  recto-vesical  fossa.  My  senior  House  Surgeon,  Dr. 
Houghton,  by  means  of  oiled  silk  and  collodion,  devised  an 
ingenious  and  effectual  contrivance  for  keeping  separate  the 
two  parts  of  the  wound. 

During  the  manipulations  of  the  operation  the  general  cavity 
of  the  abdomen  was  but  little  soiled.  The  septic  fluids  which 
must  have  passed  the  provisional  sutures  were  immediately 
absorbed  by  the  gauze. 

Convalescence,  without  peritoneal  complications,  became  es- 
tablished in  the  course  of  a  few  days.  The  gauze  in  the  bladder 
absorbed  the  urine  as  fast  as  it  was  made,  and  drew  it  into  the 
dressings,  which  were  frequently  renewed.  At  the  end  of  four 
days  the  gauze  was  removed  entirely  from  the  bladder  and  a 
catheter  substituted.  The  gauze  was  removed  from  the  recto- 
vesical fossa  in  the  course  of  forty-eight  hours,  and  the  upper 
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portion  of  the  abdominal  wound  closed.  In  eight  days  the 
stitches  were  out ;  in  nine  days  the  catheter  was  inserted 
through  the  urethra;  in  a  month  the  whole  suprapubic  wound 
was  healed.  Drainage  through  the  urethra  was  omitted  on  June 
22d,  and  the  patient  was  discharged  well  on  the  28th. 

Case  II. — G.  T.  W.,  aged  fifty-one  years,  upholsterer,  a  patient 
of  Dr.  C.  B.  Belt,  of  South  Boston,  had  his  first  symptom  of 
cystitis  three  years  ago.  He  never  had  had  gonorrhoea.  The 
urine  was  first  thick,  then  foul-smelling,  and  finally  bloody. 
Micturition  became  frequent  and  difficult,  accompanied  by  much 
straining.  He  was  obliged  finally  to  give  up  work,  and  was  at 
the  time  of  my  first  examination  (May  29,  1895)  in  a  critical 
state  of  exhaustion. 

He  entered  the  Massachusetts  General  Hospital,  where,  on 
the  following  day,  under  ether,  I  found  a  stone  too  large  to  be 
easily  grasped  by  the  lithotrite.  The  prolonged  manipulations 
of  litholapaxy  in  a  patient  so  reduced  in  strength  seemed  hardly 
justifiable  in  view  of  the  great  rapidity  and  comparative  safety 
of  the  cutting  methods.  The  extensive  lacerations  incident  to 
a  perineal  lithotomy  seemed  to  contraindicate  that  route.  The 
patient  was  therefore  prepared  immediately  for  a  suprapubic 
cystotomy.  The  bladder  was  washed  out  thoroughly  by  means 
of  a  2  per  cent,  solution  of  boric  acid.  The  injection  into  the 
bladder  of  small  amounts  of  fluid  was  accomplished,  as  in  the 
previous  case,  only  by  a  pressure  which  seemed  hazardous. 
The  rectum  was  distended  moderately,  therefore,  by  means  of  a 
colpeurynter.  A  median  incision  was  made  close  to  the  pubes. 
Thinking  that  in  the  previous  case  the  prevesical  space  might 
have  been  overlooked,  I  made  in  this  case  a  most  careful  dissec- 
tion, hugging  closely  the  symphysis  pubis.  In  spite  of  every 
care,  however,  the  knife  went  directly  into  the  abdominal  cavity. 
The  reflection  of  peritoneum,  as  in  the  previous  case,  was  well 
down  behind  the  symphysis,  completely  out  of  sight.  It  was 
therefore  absolutely  impossible  in  this  case,  as  in  the  other,  to 
approach  extra-peritoneally  the  anterior  wall  of  the  bladder. 
Moreover,  it  was  impossible  to  sew  the  bladder  lo  the  edges  of 
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the  abdominal  wound  in  such  a  manner  as  to  shut  off,  even  par- 
tially, the  peritoneal  cavity.  Gauze  in  abundance  was  therefore 
packed  all  about  the  bladder.  There  had  been  no  extravasa- 
tion in  this  case  as  the  result  of  the  injection.  A  longitudinal 
incision  was  made  in  the  anterior  and  upper  portion  of  the 
bladder,  through  which  the  boric-acid  solution  escaped.  Two 
stones  were  found  in  the  bladder,  shaped  like  the  two  symmet- 
rical halves  of  a  lemon  which  has  been  cut  transversely.  The 
contiguous  surfaces  of  these  two  stones  were  smooth,  and  made 
up,  apparently,  of  concentric  layers.  I  suppose  that  this  was  a 
case  of  spontaneous  fracture  of  a  single  large  egg-shaped  stone- 
Both  calculi  were  removed,  with  some  difficulty,  from  a  soft, 
easily  bleeding  matrix.  One  fragment  weighed  598  grains,  the 
other  S73/4  grains.  The  edges  of  the  bladder  were  sewed 
to  the  edges  of  the  abdominal  wound,  with  here  and  there  a 
gauze  strand  to  provide  against  peritoneal  contamination.  The 
interior  of  the  bladder  was  packed  with  sterile  gauze.  At  the 
end  of  four  days  the  gauze  was  removed  from  the  bladder,  its 
place  being  taken  by  a  catheter.  A  week  later  the  catheter  was 
removed  from  the  abdominal  wound  and  inserted  through  the 
urethra.  In  three  weeks  the  catheter  itself  was  removed  from 
the  urethra,  the  patient  emptying  his  bladder  freely.  He  was 
discharged  well  on  July  2d. 

On  October  10,  1895,  Dr.  Belt  wrote  as  follows:  "  Mr.  W.  has 
been  steadily  at  work  as  an  upholsterer  for  two  months.  .  .  . 
He  has  gained  steadily  in  strength,  and,  with  the  exception  of  a 
subacute  cystitis,  is  doing  well." 

In  1885,  at  the  Northampton  Insane  Asylum,  I  removed  by 
litholapaxy  a  stone  weighing  1950  grains.  The  operation  lasted 
an  hour.  In  this  case  no  difficulty  was  encountered  in  distend- 
ing sufficiently  the  bladder.  The  evacuation  of  the  fragments 
was  rapid  and  satisfactory.  A  fatal  result,  however,  followed  in 
the  course  of  a  few  days.  The  patient  had  been  insane  for  many 
years,  and  had  never  complained.  There  was,  therefore,  no 
means  of  telling  the  age  of  the  stone. 

In  another  case  a  colleague  at  the   Massachusetts   General 


SUPRAPUBIC     CYSTOTOMY    FOR    STONE.  44 I 

Hospital  crushed  and  removed,  by  lateral  lithotomy,  -a  stone 
fully  as  large  as  this  one.  The  laceration  of  the  bladder  and  of 
the  peritoneum  was  excessive.  The  patient  died  in  a  few  days 
with  surgical  kidney. 

It  has  been  a  question  in  reviewing  these  fatal  cases  whether 
the  suprapubic  route  would  not  have  been  preferable.  A  fatal 
result  would  have  doubtless  followed  the  suprapubic  operation, 
for  other  elements  of  a  most  serious  nature  entered  into  the 
cases;  yet  by  the  suprapubic  route  the  calculus  in  both  could 
have  been  removed  more  quickly  and  with  less  laceration. 
Moreover,  by  the  method  employed  of  intra-cystic  gauze  pack- 
ing, immediate  and  perfect  capillary  drainage  would  have  been 
insured. 

If  further  experience  in  intra-peritoneal  cystotomy  shows,  as 
I  believe  it  will,  that  the  dangers  of  peritonitis  can  be  success- 
fully avoided,  it  seems  probable  that  the  method  used  in  the 
cases  above  reported  will  have  an  application  considerably 
wider  than  it  has  thus  far  had  ;  for  in  many  cases  of  bladder 
tumor,  of  enlarged  prostate,  and  of  stone,  the  opening  in  the 
prevesical  space  will  be  found  insufficient  for  satisfactory  manip- 
ulations. The  range  of  method,  however,  will  be  limited  to 
those  cases  in  which  the  perineal  or  urethral  routes  are  either 
impracticable  or  injudicious,  and  in  which  the  ordinary  supra- 
pubic extra-peritoneal  method  is  not  feasible. 


THE  SURGICAL  TECHNIQUE  OF  ENTRY  TO  THE 
POSTERIOR  MEDIASTINUM. 


By  JOSEPH  D.  BRYANT,  M  D., 

NKW   YORK. 


It  occasionally  happens  that  it  is  necessary  for  the  surgeon 
to  invade  the  central  portion  of  the  thorax  if  he  would  afford 
relief  to  the  afflicted.  This  portion  of  the  thorax  is  denom- 
nated  the  mediastinum,  and,  for  the  sake  of  definiteness  of 
expression,  it  is  divided  in  a  more  or  less  arbitrary  manner  into 
the  following  subdivisions,  viz. :  the  anterior,  middle,  superior, 
and  posterior  mediastina. 

The  anterior  mediastinum  is  comparatively  superficial  in  loca- 
tion, of  simple  contents,  and  it  need  not  at  this  time  be  given 
special  consideration,  since  it  is  the  intention  of  the  writer  to 
devote  the  greater  portion  of  the  text  of  this  production  to  the 
posterior  portion  of  the  general  mediastinal  space. 

It  follows,  therefore,  that  the  superior  and  posterior  medias- 
tina are  the  ones  to  which  chief  attention  will  be  given. 

The  limits  of  the  superior  mediastinum  are  stated  often  quite 
indefinitely,  thus  leading  one  to  regard  exactness  in  this  respect 
as  of  minor  importance.  Inasmuch  as  the  great  infrequency 
of  surgical  invasion  here,  and  the  sacredncss  of  its  contents, 
should  stimulate  exactness  of  limitation,  the  writer  is  disposed 
to  agree  with  those  who  restrict  the  boundary  between  the 
superior  and  posterior  mediastina  by  a  line  extending  from  the 
point  of  juncture  of  the  first  and  second  pieces  of  the  sternum 
backward  to  the  lower  portion  of  the  body  of  the  fourth  dorsal 
vertebra. 

Obviously,  this  plan  of  arrangement  limits  the  posterior  medi- 
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astinum  above  at  the  lower  border  of  the  body  of  the  fourth 
dorsal  vertebra,  and  relegates  the  portion  of  space  above  this 
point  to  the  posterior  part  of  the  superior  mediastinum.  It 
follows,  therefore,  that  entry  from  behind  to  the  general  medi- 
astinal space  will  encroach  either  on  the  posterior  mediastinal 
space  proper  or  on  the  posterior  part  of  the  superior  division. 

It  is  especially  fitting  that  the  boundary  between  these  two 
spaces  be  fixed  as  indicated,  since  the  trachea  bifurcates  at  or 
near  the  body  of  the  fourth  dorsal  vertebra,  and  for  this  reason 
endows  this  particular  part  of  the  space  with  special  significance. 
The  remaining  boundaries  of  the  respective  subdivisions  of  the 
mediastinum  need  not  be  recited  here.  These  boundaries  and 
the  contents  they  environ  are  well  recognized  as  a  part  of  prac- 
tical books  on  anatomy. 

As  emphasizing  the  medical  and  surgical  importance  of  the 
mediastina  and  their  contents,  one  has  but  to  consult  the  classical 
essay  of  Dr.  Hare,  which  is  devoted  to  the  consideration  of  the 
diseases  of  these  spaces.  Dr.  Hare  collected  502  instances  of 
disease  located  there,  among  which  we  find  134  cases  of  carcino- 
mata,  98  of  sarcomata,  21  of  lymphomata,  7  of  fibromata,  6  of 
hematomata,  11  dermoid  and  8  hydatid  cysts,  115  of  abscess, 
and  16  of  non-suppurative  inflammations.  The  posterior  medi- 
astinum was  involved  singly  in  20  per  cent,  of  the  cases  of  carci- 
nomata,  14  per  cent,  of  sarcomata.  1 1  per  cent,  of  acute  suppu- 
rative cases,  and  27  per  cent,  of  the  non-suppurative  processes. 

These  instances  are  sufficient  to  emphasize  the  importance 
of  the  posterior  space  in  connection  with  morbid  processes,  the 
majority  of  which  are  of  necessity  fatal  even  when  much  more 
favorably  placed. 

The  difficulty  of  correctly  diagnosticating  these  growths  when 
thus  located,  at  least  in  time  to  add  to  the  life  or  comfort  of  the 
patients,  is  very  obvious.  In  cases  of  abscess  and  the  presence  of 
foreign  bodies  in  the  bronchi  and  oesophagus,  a  means  of  afford- 
ing relief  by  operation  is  greatly  desired.  Numerous  instances 
are  recorded  illustrative  of  fatal  results  arising  from  irremediable 
obstruction  of  the  bronchi  and  oesophagus.  Foreign  bodies 
located  there  often  resist  all  efforts  at  dislodgement,  and  finally 
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death  ensues  from  extravasation  and  hemorrhage  caused  by 
the  ulcerative  processes  incident  to  the  captivity  of  the  foreign 
body.  The  death-rate  from  these  causes  is  frightful  indeed, 
and  it  seems  to  admonish  us  to  exercise  a  greater  endeavor  for 
their  relief. 

Recently  Nasiloff,  Patarca,  Quenu  and  Hartman  and  Rush- 
more,  have  given  this  subject  careful  consideration,  and  especi- 
ally Doctor  Rushmore,  in  connection  with  his  celebrated  case 
of  bronchial  obstruction  published  in  the  New  York  Medical 
Journal  of  July  25,  1891. 

The  demonstrations,  and  the  text  that  follows,  are  based  on 
the  examinations  that  were  made  on  adult  males,  about  five  feet 
and  six  inches  in  height,  and  of  a  pronounced  muscular  and 
chest  development. 


Fig.  I. 


Showing  relations  of  vessels  and  oesophagus,  the  latter  being  pushed  to  the  left,  and  upon 
which  may  be  seen  a  lymphatic  gland ;  also  the  left  bronchus  passing  to  the  lung  in  front 
of  aorta  opposite  to  the  seventh  dorsal  vertebra.     (BRYANT.) 

Recognizing  the  fact,  already  stated,  that  the  limit  between 
the  posterior  mediastinum  proper  and  the  posterior  part  of  the 
superior  mediastinum  is  at  the  lower  portion  of  the  fourth  dorsal 
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vertebra,  the  author  exposed  first  the  posterior  surface  of  the 
fourth  rib,  and  from  this  point  exposed  similar  surfaces  of  the  con- 
tiguous ribs,  i.  e.  third  and  fifth,  from  the  angles  and  portions  corre- 
sponding thereto,  to  the  tips  of  the  respective  transverse  processes. 
The  spinous  processes  of  the  corresponding  vertebrae  were  exposed 
also,  in  order  that  their  comparative  relations  with  the  ribs  could 

Fig  2. 


Showing  relation  of  ve:33elb  and  oesophagus  upon  the  right  side  of  body. 
(Bryant.) 


be  studied  at  the  same  time.  An  examination  of  the  following 
illustrations  will  promptly  and  easily  fix  the  relation  of  these 
structures  to  each  other.  It  will  be  noticed  that  the  end  of  the 
spinous  processes  of  any  one  dorsal  vertebra — except  that  of 
the  first,  eleventh,  and  twelfth — substantially  indicates  the  situ- 
ation of  the  vertebral  extremity  of  the  rib  immediately  below 
the  spinous  process  under  consideration.  (Gray,  and  Figs,  i,  2, 
and  3.)  This  fact,  although  not  a  new  one,  reminds  one  of  the 
importance  of  the  spinous  processes  as  reliable  landmarks  indi- 
cating the  location  of  any  particular  rib  that  may  be  sought  for 
in  the  establishment  of  the  proper  seat  for  an  operation.     For 
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this  reason  the  tips  of  the  spinous  processes  should  be  accepted 
as  the  guides  indicating  the  proper  site  of  operative  procedures 
directed  to  the  mediastinum. 


Fig.  3. 


Showing  (ist)  the  relation  of  the  tips  of  the  spinous  processes  to  the  rib  below;  |  2d) 
the  centre  of  the  operation-field  for  right  bronchus  (a-a') ;  (3d}  angles  of  ribs  (c,  c,  c,) ; 
(4th)  posterior  border  of  scapula  with  shoulder  pushed  backward  (D,  D);  (sth)  poste- 
rior border  of  scapula  with  shoulder  falling  forward  (B,  B);  {6th)  posterior  border  of 
Scapula  with  arm  hanging  over  side  of  operating  table  (B,  C).     (Bryant.) 


The  end  of  the  spinous  processes  of  the  first,  eleventh,  and 
twelfth  dorsal  vertebrae  are  above  rather  than  nearly  opposite 
to  the  transverse  processes  of  the  vertebrae  immediately  below, 
which,  of  course,  articulates  with  the  rib  associated  with  that 
individual  vertebra. 

Having  decided  on  the  proper  site  (rib)  for  the  centre  of  the 
operation-field,  the  next  thought  should  be  directed  to  indicat- 
ing on  the  thorax  ample  space  for  the  purposes  of  the  opera- 
tion. 
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If  Fig.  3  be  now  examined  it  will  be  seen  that  for  the  pur- 
poses of  proper  approach  to  the  posterior  mediastinum  above 
the  lower  angle  of  the  scapula,  respectful  attention  must  be  given 
to  the  relations  between  the  vertebral  border  of  the  scapula  and 
the  outer  limit  of  the  proposed  opening  to  the  mediastinum. 

The  dotted  lines  seen  on  the  figure  show  that  the  border  of 
the  scapula  is  very  much  modified  in  its  relation  to  the  trans- 
verse processes  of  the  vertebrse  by  the  position  in  which  the 
corresponding  arm  and  shoulder  are  placed.  As,  if  the  shoul- 
der be  pushed  backward  (D,  D),  but  little  room  remains  between 
the  posterior  border  of  the  scapula  and  the  extremities  of  the 
contiguous  transverse  processes.  If,  however,  the  shoulder  be 
permitted  to  fall  forward  this  space  is  much  increased  (B,  B); 
and,  finally,  if  the  arm  be  allowed  to  hang  over  the  edge  of  the 
operating-table,  ample  room  is  afforded  for  entry  to  the  medi- 
astinum (B,  C). 

However,  but  little  change  takes  place  in  this  respect  at  the 
upper  and  posterior  angle  of  the  bone,  on  account  of  the  rota- 
tory movement  of  the  scapula  around  the  clavicle.  Still  further 
examination,  if  directed  to  the  ribs,  easily  convinces  one  that 
from  the  angles  (c,  c,  c,)  of  these  bones  to  the  extremities  of  the 
transverse  processes,  ample  space  is  present  to  admit  of  de- 
sired approach  to  the  thoracic  cavity  at  the  proper  situa- 
tion. 

If  this  space  be  defined  by  measurement,  it  is  found  that  the 
width  is  from  one  to  two  and  a  half  inches,  depending  on  the 
numerical  position  of  the  ribs  examined. 

The  attention  is  now  called  to  the  anatomical  relations  of 
those  parts  within  the  thorax  to  which  surgical  measures  may 
best  be  directed  through  this  channel. 

The  obstructions  of  trachea,  bronchi,  and  oesophagus  are  the 
conditions  that  especially  invite  the  entry  when  all  other  means 
of  relief  have  failed.  Foreign  bodies  in  the  oesophagus,  trachea, 
and  bronchi ;  intra-thoracic  pressure  from  enlarged  glands  and 
the  liberation  of  pus,  offer  practical  reasons  for  intra-thoracic 
invasion. 

Post-mortem  operative  invasion  demonstrates  that  the  oesoph- 
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agus  is  best  reached  at  the  upper  portion  of  the  thorax  through 
an  opening  made  at  the  left  side  of  the  spine.  (Figs,  i  and  2.) 
However,  as  soon  as  the  tcsophagus  passes  below  the  arch  of 
the  aorta  it  is  best  reached  through  an  opening  made  at  the 
right  side  of  the  spine.     (Figs.  4  and  5.) 


Fig  4. 


This  figure  is  taken  from  Morris.  It  shows  the  relation  of  the  ce^ophagus  to  the  aorta 
below  the  arch ;  the  intercostal  vessels  and  the  vente  azygos  and  the  relations  of  each  to 
the  ribs,  intercostal  tissues,  oesophagus,  etc.     (Bryant.) 

A  casual  examination  of  the  anatomical  illustrations  will  dem- 
onstrate the  truthfulness  of  these  assertions  quite  as  effectually 
as  printed  text. 

In  the  dead  subject  the  oesophagus  can  be  exposed  above  the 
arch  of  the  aorta  without  much  difficulty  through  an  opening 
made  at  either  side  of  the  spine.  However,  I  am  quite  sure, 
from  observations  based  on  post-mortem  operations,  that  the 
left  is  the  better  side  for  this  purpose,  irrespective  of  anatomical 
relations. 

Am  Surg  29 
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So  far  as  the  bronchi  are  concerned,  one  is  offered  no  choice 
in  the  selection,  as  the  operative  measures  must  be  directed  to 
the  side  of  the  body  corresponding  to  the  bronchus  involved. 

The  general  anatomical  facts  being  settled,  we  must  next  in- 
quire as  to  the  ability  to  locate  the  seat  of  the  trouble,  in  order 
that  the  operation-field  may  be  properly  placed.    The  relations  of 


Fig.  5. 


Posterior  view  of  the  aorta,  oesophagus,  and  bronchi,  showing  the  relation  between  the 
aorta  and  oesophagus  upon  the  right  side  of  the  spinal  column.     (BRYANT.) 


the  bronchi  to  certain  vertebrae  and  ribs  are  so  well  determined 
already  as  to  require  no  mention  here.  If,  however,  the  oesoph- 
agus or  trachea  be  more  or  less  occluded  by  the  presence  of  an 
immovable  foreign  body,  one  must  needs  know  something  of 
the  exact  seat  of  the  obstructing  agent  in  order  that  the  opera- 
tion-field may  be  properly  located. 

It  is  difficult,  indeed,  to  definitely  indicate  on  the  surface  of 
the  body  the  comparative  situation  of  an  intra-thoracic  obstruc- 
tion of  the  oesophagus.  The  location  of  an  obstruction  here 
with  reference  to  the  body  of  an  individual  vertebra  cannot  be 


ENTRY    TO    THE     POSTERIOR    MEDIASTINUM.  45I 

determined  with  sufficient  accuracy  to  safely  place  the  centre 
of  the  operation-field,  without  a  knowledge  of  the  distance  of 
the  bodies  of  each  of  the  dorsal  vertebrae  from  the  upper  incisor 
teeth,  as  estimated  by  means  of  a  graduated  bougie  introduced 
into  the  oesophagus.  If  the  distance  from  the  body  of  any  one 
dorsal  vertebra  to  the  incisor  teeth  be  known,  combined  with  a 
knowledge  of  the  thickness  (height)  of  the  body  of  each  dorsal 
vertebra  concerned  in  the  estimate,  then  but  little  difficulty  will 
be  experienced  in  indicating  on  the  surface  of  the  body  the 
proper  seat  of  entry  to  the  posterior  mediastinum. 

Fig.  2  illustrates  the  o:isophagus  as  seen  from  an  opening 
made  at  the  right  side  of  the  body.  The  trachea  and  oesoph- 
agus are  noted  at  the  upper  portion  of  the  illustration.  The 
divided  vertebrae  are  seen  also,  and  they  fitly  represent  the  rela- 
tion of  the  tip  of  each  of  the  spinous  processes  to  the  vertebra 
next  below  its  own.  In  this  illustration  the  distance  of  the  body 
of  the  first,  second,  third,  fourth,  fifth,  and  tenth  dorsal  vertebrae 
from  the  upper  incisor  teeth,  as  determined  by  the  introduction 
of  a  graduated  bougie  into  the  cesophagus,  is,  respectively,  8,  8-|, 
g|^  loi,  II,  and  15  inches.  Internal  measurements  were  not 
made  lower  than  the  tenth  vertebra,  because  at  this  situation, 
and  even  at  the  eighth  and  ninth  vertebrse,  the  difficulty  of  ex- 
posing the  tube  was  very  much  increased  and  much  less  com- 
pletely accomplished  than  above  these  points. 

The  thickness  of  the  bodies  of  the  dorsal  vertebrze,  inclusive 
of  the  intervertebral  substances,  is,  respectively,  f .  f ,  f ,  -'^,  ■},  |,  -J-, 
|,  I  inch,  I yV.  Is-  ^4  inches.  This  subject  was  5  feet  and  8  inches 
in  height. 

In  Fig.  I  the  opening  is  made  at  the  left  side.  This  illustra- 
tion not  only  exhibits  the  divided  bodies  of  the  vertebra,-  and 
the  spinous  processes,  but  also  the  relation  of  the  aorta  and 
oesophagus  to  the  vertebral  column. 

However,  the  aorta  is  fallen  away  from  the  vertebrrc,  so  as 
to  permit  a  view  of  the  ccsophagus  between  and  beyond  the 
two.  The  thickness  of  these  vertebrae  are  substantially  similar 
to  those  just  described,  although  the  height  of  the  body  is  four 
inches  less  than  that  of  the  former. 
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I  shall  not  devote  further  space  or  time  in  the  description  of 
contiguous  anatomy,  since  this  is  already  a  part  of  all  standard 
works  on  the  subject. 

Attention  will  now  be  directed  to  the  technique  of  the  opera- 
tion itself 

The  operative  procedure  can  be  properly  divided  into  the 
following  special  steps  : 

1.  The  proper  position  of  the  patient. 

2.  The  ascertainment  of  the  proper  seat  of  the  operation. 

3.  The  shape,  size,  and  connection  of  the  flap. 

4.  The  treatment  of  the  ribs. 

5.  The  prevention  and  control  of  hemorrhage. 

6.  The  separation  of  the  pleura. 

7.  The  location  of  the  obstruction  and  avoidance  of  impor- 
tant parts. 

8.  The  removal  of  the  foreign  body. 

9.  The  treatment  of  the  wound  of  the  oesophagus,  etc. 

10.  The  establishment  of  drainage  and  replacement  of  the  rib 
fragments. 

11.  The  adjustment  of  the  flap  and  the  dressing  of  the  ex- 
ternal wound. 

12.  The  consideration  of  special  provisions  for  the  operation. 

The  Position  of  the  Patient.  The  patient  should  be  placed  ob- 
liquely on  the  abdomen  with  the  shoulders  so  supported  as  to 
cause  the  least  possible  interference  with  the  respiratory  move- 
ments of  the  thorax.  The  side  of  the  body  to  be  attacked 
should  be  uppermost  and  exposed  to  the  best  light  possible, 
with  the  arm  hanging  over  the  table.  The  body  should  be 
securely  fixed  in  this  position,  in  order  that  no  disturbance  of 
it  shall  interfere  with  the  line  of  vision,  nor  lead  to  a  misdirec- 
tion of  the  manipulative  methods  employed  for  the  purposes  of 
relief.  Each  assistant  should  be  at  his  post  and  have  received 
careful  instructions  on  the  line  of  his  duty. 

The  ascertainment  of  tlie  proper  seat  of  the  operation.  This  step 
is  a  very  important  part  of  the  procedure,  and  should  be  ac- 
complished with  great  care  and  deliberation,  since  the  proper 
location  is  essential  to  a  good  view  of  the  deep  parts  of  the 
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wound  and  to  the  precise  and  delicate  steps  of  the  most  im- 
portant part  of  the  operation.  The  centre  of  the  field  of  opera- 
tion should  correspond  to  the  seat  of  obstruction,  for  obvious 
reasons.  If  the  obstruction  be  in  the  cesophagus,  and  of  a 
metallic  nature,  or  any  substance  of  sufficient  density  to  pro- 
duce sound  when  percussed  by  a  metallic  bougie,  a  stethoscope 
applied  to  the  back,  especially  to  the  right  side,  may  define  the 
situation  by  fixing  the  point  of  greatest  intensity  of  sound. 

The  comparative  location  of  the  obstruction  may  be  estimated 
also  by  ascertaining  its  distance  from  the  upper  incisor  teeth 
by  means  of  a  graduated  bougie,  after  which  the  relation  of  the 
obstruction  to  any  individual  vertebra  can  be  determined  either 
directly  by  means  of  the  measurements  already  given  as  indi- 
cating the  distance  to  the  teeth,  or  indirectly  by  computation 
based  on  the  thickness  of  the  respective  vertebras  and  interver- 
tebral substances,  as  before  determined.  In  the  case  of  subjects 
of  similar  development  to  those  on  which  the  measurements 
are  based,  it  will  be  quite  easy  to  ascertain  the  contiguity  of  an 
obstruction  of  the  oesophagus  to  a  particular  dorsal  vertebra, 
and  from  this  fact  determine  the  numerical  position  of  the  rib 
that  should  be  regarded  as  the  centre  of  the  operation  field. 
However,  a  deviation  from  these  examples  dependent  on  the 
length  of  the  body,  or  due  to  disease  or  deformity  of  the  dorsal 
vertebra,  will,  of  necessity,  impair  the  value  of  the  scheme  as 
applied  in  this  particular  instance. 

It  is  needless  to  add  that  an  exact  method  of  measurement 
applicable  to  all  cases  cannot  be  devised.  Still  it  is  true  that 
careful  consideration  addressed  to  the  method  already  stated 
will  locate  with  practical  accuracy  the  point  of  attack. 

Having  determined  numerically  the  body  of  the  vertebra 
contiguous  to  the  obstruction,  the  tip  of  the  spinous  process  of 
this  vertebra  and  the  one  above  should  be  carefully  located. 
It  will  be  noticed  that,  as  a  rule,  the  tip  of  the  spinous  process 
of  a  vertebra  is  opposite  to  the  rib  of  the  next  vertebra  below  ; 
and,  therefore,  the  tip  of  a  spinous  process  will  indicate  quite 
correctly  the  rib  at  the  centre  of  the  field  of  the  proposed 
operation. 


454 


BRYANT, 


The  shape  and  size  of  the  flap.  A  flap  three  inches  square, 
including  the  tissues  down  to  the  ribs,  and  reflected  inward, 
affords  ample  space  for  work  and  observation.  The  vertical 
diameter  should  correspond  to  three  ribs,  the  middle  one  of 
which  should  be  the  centre  of  the  operation-field.  The  trans- 
verse or  parallel  incisions  should  be  made  carefully,  otherwise 
the  knife  may  pass  between  the  ribs  and  enter  the  pleural  cavity. 

The  treatment  of  the  ribs.  Portions  of  not  less  than  three 
ribs  must  be  displaced  from  the  angles  to  the  outer  extremities 


Fig.  6. 


Showing  the  three  ribs  and  the  associated  vessels.     The  flap,  composed  of  all  the  tissues 
down  to  the  ribs,  is  reflected  across  the  spine.     (BRYANT.) 

of  the  transverse  processes,  in  order  to  gain  proper  room  for 
observation  (Figs.  6  and  7).  The  middle  one  of  the  three 
should  be  carefully  divested  of  the  soft  parts  on  the  external 
surface  and  the  borders  by  means  of  a  sharp  periosteotome, 
being  careful  that  the  instrument  does  not  enter  the  thorax 
inadvertently  or  tear  the  parietal  pleura.  The  pleura  is  then 
separated  from   the   anterior  surface  of  the  rib  by  means  of  a 
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strong  antiseptic  silk  ligature  carried  beneath  it  by  an  aneurism 
needle,  and  operated  to-and-fro  beneath  the  rib  by  a  sewing 
motion  until  this  surface  of  the  bone  is  free  the  entire  width  of 
the  wound.  The  ligature  is  then  used  to  draw  a  chain  saw  into 
position,  with  which  the  rib  is  divided  at  each  limit  of  exposure, 
or  the  rib  may  be  cut  across  at  those  places  with  bone-forceps. 
The  former  is  much  the  safer  plan,  since  in  the  latter  the  ends 


Fir.  7 


Showing  the  flap  turned  across  the  spine  to  the  left  side ;  the  divided  extremities  of 
three  ribs  (fourth,  fifth,  and  sixth),  the  fragment  of  the  middle  (fifth)  is  removed,  and  the 
other  two  (fourth  and  sixth)  are  severed  and  turned  upward  and  downward  respectively, 
the  intercostal  tissues  between  them  and  the  contiguous  ribs  being  intact,  and  the 
vascular  supply  unimpaired.     (Bryant.) 

of  the  instrument  may  tear  the  pleura  or  the  resulting  tiny 
fragments  perforate  it.  The  fragment  of  rib  thus  separated  is 
cast  aside  entirely. 

The  next  step  is  the  very  cmitioiis  separation  of  the  pleura 
from  the  inner  surfaces  of  the  ribs  above  and  below  the  open- 
ing. The  fingers  only  should  be  used  for  this  purpose,  and  the 
manipulations  made  during  expiration  alone.  Having  separated 
the  pleura  around  about  the  opening,  attention  is  next  directed 
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to  increasing  the  size  of  the  thoracic  wound  by  the  displace- 
ment of  a  similar  portion  of  the  adjacent  ribs. 

Prior  to  attacking  these  ribs  the  intercostal  vessels  between 
them  and  the  place  occupied  by  the  rib  already  removed  (Fig. 
6)  should  be  tied  at  the  outer  and  inner  limits  of  the  wound  and 
the  intercostal  soft  parts  divided.  The  ribs  above  and  below  are 
then  divided  the  same  as  the  first,  but  with  as  little  disturbance 
as  possible  of  the  soft  parts,  in  order  to  maintain  the  nutritive 
integrity  of  the  fragments.  After  the  division  they  are  turned 
outward,  upward,  and  downward  respectively,  from  the  wound, 
being  hinged  as  it  were  to  the  contiguous  ribs  by  the  intervening 
intercostal  structures,  in  the  midst  of  which  the  intercostal  vessels 
pass  undisturbed.     (Fig.  7). 

This  method  of  treatment  of  the  bony  fragments  secures  for 
them  the  best  possible  nutritive  advantages  in  case  they  be 
returned  and  fastened  in  position,  and  also  it  reduces  to  a 
minimum  the  danger  of  laceration  of  the  pleura  by  the  bony 
extremities,  as  is  liable  to  happen  if  they  be  turned  toward 
that  structure.  The  separation  of  the  pleura  from  the  ribs, 
bodies  of  the  vertebrae,  etc.,  must  be  conducted  with  great  care, 
otherwise  the  membrane  will  be  torn.  If  a  rent  takes  place,  it 
should  be  closed  at  once  by  antiseptic  s'ilk  or  catgut. 

Tlic  prevention  and  control  of  hemorrhage.  Prompt  ligature  of 
bleeding  points  during  the  making  of  the  flap  ;  forestalling  liga- 
tures at  the  time  of  the  displacement  of  fragments  of  ribs  and 
careful  manipulations  in  the  approach  to  the  obstruction  offer 
the  measures  best  intended  to  prevent  the  occurrence  of  hemor- 
rhage. If  hemorrhage  happen  I  am  not  aware  of  any  special 
means  of  arresting  it  applicable  to  this  region  alone. 

The  location  of  the  obstruction  is  made  out  easily  if  it  be  in  the 
oesophagus  by  the  combined  aid  of  the  finger  in  the  wound  and 
a  bulbous  bougie  in  that  passage.  If  the  pleura  be  pushed 
gently  outward  with  the  fingers  the  movements  of  the  bougie 
in  the  oesophagus  can  be  easily  seen  through  the  greater  part 
of  the  cavity  at  the  right  side.  A  strong  electric  light  is  a  very 
important  aid  at  this  time,  as  it  clearly  delineates  the  structures 
between  the  obstruction  and  the  approach  of  the  surgeon.      If 
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the  obstruction  be  in  a  bronchus,  this  tube  can  be  easily  feh  by 
the  finger  at  the  proper  location  for  some  time  before  it  is  ex- 
posed to  view.  The  incomplete  rings  are  so  characteristic  of 
the  bronchus  that  nothing  else  can  be  mistaken  for  it.  The 
bronchi  are  located  directly  forward  about  an  inch  and  a  half 
from  the  opening  into  the  chest. 

The  avoidance  of  important  structures  relates  not  only  to  the 
approach  of  the  situation  of  the  obstruction  but  also  to  the 
entry  of  the  passage  containing  it.  As  already  announced,  I 
shall  not  burden  the  readers  with  a  description  of  anatomical 
relations  that  are  already  a  matter  of  approved  record.  Suffice 
it  to  say  that  the  ven?e  azygos,  the  aorta,  and  the  pulmonary 
vessels,  along  with  the  pneumogastric  nerves,  must  be  courte- 
ously approached  and  considerately  treated. 

The  removal  of  the  obstruction.  If  the  obstruction  be  of  the 
oesophagus  or  bronchus,  the  incision  for  removal  should  be 
made  in  the  long  axis  of  the  tube,  and  of  sufficient  length  to 
permit  the  removal  of  the  foreign  body  without  laceration  of  the 
tube  structure.  Long-handled  instruments  with  short  blades 
and  biting  surfaces  are  essential,  not  only  on  account  of  the 
depth  of  the  wound,  but  for  the  purpose  of  economizing  space 
and  permitting  the  entrance  of  light. 

The  treatment  of  the  wounded  tube  is  simple  in  my  opinion. 
The  tube  should  not  be  closed,  for,  if  this  be  done,  it  will  surely 
open  again,  due  to  the  presence  of  mucus  and  inflammatory 
products  that  rapidly  supervene  as  the  result  of  the  obstruction, 
to  say  nothing  of  the  similar  products  caused  by  the  manipula- 
tive procedure  itself,  or  of  the  mucous  secretions  that  are  nor- 
mally present  for  physiological  purposes  alone.  While  the 
exact  technic  of  treatment  is  yet  to  be  determined,  still  the 
writer  is  of  the  belief  that  an  iodoform  tamponade  supplemented 
with  centrally  located  drainage-tubes  will  meet  rationally  the 
main  indications  of  such  a  case. 

The  establishment  of  drainage  and  replacement  of  rib  fragments 
are  obviously  of  great  importance.  An  ordinary  aseptic  dorsal 
dressing,  plus  the  tamponade  already  mentioned,  should  provide 
satisfactorily  for  the  discharges.     The  central  rib   fragment  is 


458  BRYANT, 

not  replaced,  but  the  upper  and  lower  ones  are  replaced  and 
fastened  in  position  by  means  of  silkworm-gut  or  fine  wire. 
It  is  believed  that  if  a  proper  aseptic  state  of  the  parts  can 
be  maintained  the  fragments  will  be  nourished  sufficiently 
by  their  vascular  hinge-like  attachments  to  the  ribs  imme- 
diately adjoining,  so  as  to  secure  prompt  and  serviceable 
union. 

The  adjustment  of  the  flap  and  dressing  of  the  external  wound, 
particularly  the  former,  is  a  step  that  must  be  considered  care- 
fully. Of  course,  the  flap  cannot  be  accurately  adjusted  at  the 
outset,  on  account  of  the  presence  of  the  dressing  already  de- 
scribed. However,  I  have  no  special  dressings  to  commend 
for  this  occasion.  Those  of  ordinary  use  for  aseptic  results 
will  suffice. 

The  operation  bespeaks  urgent  requirement  and  grave  con- 
sideration, coupled  with  consummate  care  and  forethought.  It 
should  not  be  attempted  until  other  means  of  relief  are  tried 
and  have  failed.  Nor  should  delay  in  the  attempt  have  sac- 
rificed already  the  strength  and  courage  of  the  patient.  Aseptic 
methods,  great  caution,  and  the  ability  to  scrutinize  the  steps 
of  the  procedure  are  the  technical  guides  to  safety  and  suc- 
cess. The  advantages  of  the  posterior  over  the  anterior  incision 
for  the  purpose  of  gaining  the  bronchi  or  oesophagus  are  too 
obvious,  almost,  to  require  mention.  The  complex  anatomical 
relations  of  the  anterior  way  are  substituted  by  the  much  simpler 
ones  of  the  posterior.  The  great  desideratum  of  all  wounds, 
and  especially  those  of  septic  associations,  is  good  dependent 
drainage.  And  if  for  no  other  reason  tha^n  this  the  posterior 
way  possesses  an  advantage  which  the  anterior  cannot  offset 
even  by  the  weight  of  everything  to  be  said  in  its  favor. 

The  seat  of  pressure  on  the  oesophagus  from  without  can  be 
located  in  the  same  manner  as  when  the  lumen  is  obstructed 
from  within.  While  non-malignant  involvement  of  the  posterior 
mediastinum  may  be  amenable  to  surgical  treatment,  one  can 
hardly  expect  to  add  comfort  or  longevity  to  a  patient  affected 
with  malignant  disease  at  that  situation  by  the  employment  of 
surgical  means. 


ENTRY    TO    THE    POSTERIOR     MEDIASTINUM.  459 

In  conclusion,  the  writer  submits  the  following  propositions  : 

1.  That,  when  other  means  have  failed,  attempted  relief  from 
oesophageal  or  bronchial  obstruction  is  justifiable  by  way  of  the 
posterior  mediastinum. 

2.  That  below  the  arch  of  the  aorta  the  oesophagus  is  reached 
better  from  the  right  side ;  above  the  arch  it  can  be  reached 
from  either,  though  better  from  the  left  side. 

3.  That  the  attempted  removal  of  obstructions  situated  below 
the  body  of  the  ninth  vertebra  is  not  justifiable,  owing  to  the 
greater  difficulty  and  danger  of  exposing  the  cesophagus  at  that 
situation. 

4.  That  the  posterior  entry  to  the  mediastinum  is  more  easily, 
quickly,  and  safely  accomplished  than  to  the  anterior,  ^nd  offers 
better  results  than  does  the  latter  method  of  entry. 


HOSPITAL   CLINICS. 


I.   Bellevue  Hospital. 

FIRS'i"    CASES    OF    EXCISION    OF    HIP. 

Dr.  Lewis  A.  Sayre. 

Not  being  at  present  on  active  duty  in  this  hospital,  I  cannot 
show  you  to-day  any  operative  cases,  but  will  simply  show  you 
the  results  of  some  of  my  previous  work. 

I  will  bring  before  you  the  first  successful  case  of  excision  of 
the  hip-joint  performed  in  America,  and  which  at  the  time  I 
believed  to  be  the  first  in  the  world.  I  afterward  discovered 
that  Anthony  White,  of  London,  had  operated  successfully  in 
i8i8,  and  up  to  the  time  1  performed  my  operation — in  1854 — 
it  had  been  done  twenty-nine  times  in  different  parts  of  the 
world  (see  New  York  Jourtial  of  Medicine^  January,  1855),  but 
the  operation  had  not  been  recommended  in  any  of  our  text- 
books, neither  was  it  referred  to  by  the  professors  of  surgery  in 
any  of  our  colleges. 

In  the  summer  of  1853  I  ^^^  called  by  Dr.  Throckmorton 
to  see  a  little  girl,  nine  years  of  age,  living  on  Fifth  Street  near 
the  East  River,  who  had  been  suffering  from  hip  disease  for 
two  years,  the  result  of  a  fall.  On  seeing  the  child  I  advised 
excision  of  the  joint.  I  had  for  years  been  anxious  to  remove 
a  diseased  hip-joint,  because  I  believed  it  to  be  of  local,  and  not 
necessarily  of  a  tuberculous  or  constitutional  origin. 

Laennec  had  told  us  that  if  there  were  tubercles  in  any  part 
of  the  body  they  would  also  always  be  found  in  the  upper  part 
of  the  lungs. 

Having  made  a  post-mortem  examination  on  a  girl,  sixteen 
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years  of  age,  who  had  been  suffering  many  years,  and  died  from 
exhaustion,  the  result  of  excessive  suppuration  from  a  diseased 
hip  following  an  injury,  and  finding  the  lungs  perfectly  healthy 
and  free  from  tubercles,  I  concluded  there  could  have  been  no 
tubercles  in  the  hip,  but  it  was  simply  necrosed  or  carious  bone 
which  was  the  cause  of  the  suppuration,  and  if  we  could  have  re- 
moved this  source  of  irritation  a  cure  would  have  been  effected 

Having  explained  these  views  to  Dr.  Throckmorton,  he  sent 
for  the  child's  father,  who  was  an  engineer  of  the  Novelty  Iron 
Works  at  the  foot  of  the  street,  to  ask  his  consent  to  the  opera- 
tion. He  asked  me  if  I  had  ever  performed  it.  I  told  him  I 
had  not,  and  that  to  my  knowledge  it  had  not  been  performed 
by  anyone  else.  He  hesitated  about  taking  the  risk.  I  then 
said  to  him :  "  Suppose  your  cellar  was  full  of  rotten  potatoes 
and  bilge-water,  would  you  clean  it  out  by  making  a  straight 
sewer  down  to  the  river  by  as  short  a  cut  as  possible,  with  a 
good  pitch  to  it,  or  would  you  go  up  around  Division  Street, 
down  the  Bowery,  up  East  Broadway,  around  through  Canal 
Street  to  the  river,  making  a  long  and  crooked  three-mile 
route?"  He  immediately  replied :  "  He  would  clean  it  out  as 
soon  as  possible,  and  make  the  shortest  sewer' he  could  to  the 
river,  and  give  a  good  pitch  to  it." 

I  told  him  this  was  precisely  what  I  proposed  to  do  with  his 
daughter.  Her  hip  was  full  of  rotten  bones,  which  I  proposed 
to  remove  and  make  a  straight  sewer  for  any  pus  that  might 
need  to  escape.  He  at  once  consented  to  the  operation,  and  I 
appointed  the  following  day  to  perform  it. 

The  following  morning  I  received  a  note  from  him  saying  he 
had  concluded  not  to  have  the  operation  performed,  and  I  heard 
nothing  further  from  the  case  until  the  following  year,  when  the 
father  called  and  informed  me  that  he  had  decided  to  have  the 
operation  performed.  He  told  me  that  the  reason  the  operation 
had  been  postponed  was  that  three  distinguished  surgeons  of 
the  New  York  Hospital  had  condemned  it  as  unjustifiable  and 
certain  to  cause  the  death  of  the  child,  but  that  the  story  of  the 
bilge-water  and  rotten  potatoes  had  so  impressed  him  that  he 
had  determined  to  have  the  operation  performed  whenever  he 
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could  find  any  doctor  to  agree  with  me  on  its  advisability.  And 
though  he  had  asked  a  great  many  he  had  found  none  to  agree 
to  it. 

The  child  was  growing  much  worse,  screaming  all  night  in 
intense  pain,  and  the  mother  being  unable  to  attend  to  it,  hav- 
ing only  been  confined  a  few  days  before,  they  had  therefore 
decided  to  have  the  operation  performed,  and  if  the  child  died 
they  would  thank  God  it  was  out  of  its  misery! 

I  immediately  called  on  the  three  surgeons  who  had  been 
before  consulted  about  the  child  and  asked  them  to  be  present 
at  the  operation.  I  also  called  on  two  other  distinguished  sur- 
geons, who  were  my  intimate  personal  friends.  All  five  of  these 
gentlemen  positively  refused  to  witness  the  operation  as  they 
would  not  indorse  it  even  by  their  presence,  and  my  two  inti- 
mate friends  urged  me  not  to  dream  of  performing  it.  A 
wealthy  retired  physician,  Dr.  Benjamin  Drake,  who  was  pres- 
ent at  one  of  these  discussions,  following  me  into  the  street, 
told  me  that  he  was  not  in  practice,  but  he  had  curiosity  to 
know  what  was  going  on,  and  would  like  to  see  the  operation 
if  I  would  not  hold  him  responsible.  He,  with  Drs.  Throck- 
morton and  Bauer,  a  German  physician  recently  arrived  in  this 
country,  were  the  only  medical  men  who  would  consent  to  be 
present  at  the  operation,  the  others  present  were  my  own  medi- 
cal students. 

I  operated  on  the  following  day,  March  29,  1854.  The 
result  of  which  you  now  see.  She  is  a  perfectly  healthy 
and  robust  woman,  having  been  married  many  years,  and 
able  to  perform  all  the  duties  of  her  home,  with  less  than 
half  an  inch  shortening,  and  almost  perfect  motion  of  the 
joint. 

Case  II. — The  next  case  is  that  of  a  young  man  on  whom  I 
operated  October  20,  1864.  when  he  was  nine  and  a  half  years 
old.  He  had  for  two  years  been  suffering  from  hip  disease,  the 
result  of  a  fall.  He  was  greatly  emaciated  from  excessive  sup- 
puration from  numerous  sinuses,  all  leading  to  dead  bone.  He 
was  greatly  distorted,  his  thigh  being  strongly  flexed  and  ad- 
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ducted  across  the  opposite  limb,  as  seen  in  this  picture,  taken 
before  the  operation. 

I  performed  the  operation  in  my  usual  manner,  as  described 
in  my  lectures  on  orthopedic  surgery.  Removing  some  four 
inches  of  the  femur,  which  you  here  see,  and  also  a  number  of 
pieces  of  bone  from  the  acetabulum,  which  was  perforated,  the 
wound  wasthen  thoroughly  washed  with  very  hot  water  and  filled 
with  Peruvian  balsam,  which  is  an  excellent  antiseptic,  as  it 
contains  much  creosote.  The  wound  was  then  firmly  packed 
with  finely  picked  oakum,  which  allows  the  free  discharge  of 
the  secretions,  thus  preventing  burrowing  from  retention  of  pus. 
He  was  then  dressed  in  wire  breeches,  and  the  leg  extended  to 
very  nearly  the  length  of  the  other.  He  made  a  perfect  recov- 
ery, with  less  than  a  half-inch  shortening,  although  I  had  re- 
moved more  than  four  inches  of  the  femur  and  a  large  portion 
of  the  acetabulum,  as  you  here  see.  The  motions  of  the  joint 
are  perfect.  At  the  present  time  he  is  an  accomplished  skater 
and  clog  dancer,  and  is  the  best  result  on  record. 

Case  HI. — R.  L.,  the  man  you  now  see  before  you,  six  feet 
two  inches  tall,  in  perfect  health  and  very  robust,  I  operated  on 
November  i,  1874.  When  he  was  twenty-one  months  old  an 
abscess  had  formed  in  his  hip,  the  result  of  a  fall.  You  here 
see  the  scar  of  the  abscess,  and  also  the  scar  of  my  operation, 
the  result  of  which  was  perfect,  as  you  here  see,  and  which  can 
be  claimed  as  the  youngest  case  on  record. 

Case  IV. — G.  W.  B. ;  I  operated  on  January  28,  1865,  when 
he  was  nine  years  old;  his  condition  is  shown  in  the  photo- 
graph which  I  pass  around.  I  removed  the  femur  below  the 
trochanter  minor,  as  you  see  in  this  specimen,  and  also  these 
pieces  of  bone  from  the  acetabulum,  which  was  perforated.  He 
recovered,  but  with  limited  motion  and  an  inch  shortening,  and 
has  been  a  vigorous,  robust  man,  doing  full  work  on  a  farm  for 
the  past  twenty  years  without  having  any  pain  in  his  hip. 

Forty  years  ago,  when  I  very  strongly  urged  the  exsection  of 
the  hip-joint  in  all  proper  cases,  for  which  I  was  very  severely 
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criticised  and  censured.  I  then  remarked  that  by  the  time  the 
profession  had  recognized  the  propriety  of  the  operation  we 
would  have  learned  so  well  how  to  treat  the  disease  properly  in 
its  earlier  stages  that  in  the  vast  majority  of  cases  a  cure  could 
be  effected  without  any  operation ;  and  that  in  many  cases  the 
cure  would  be  so  perfect  and  complete,  both  as  to  the  form  of 
the  body  and  the  motions  of  the  joint,  that  no  one  would  ever 
detect  that  the  person  had  ever  suffered  from  hip-disease. 

By  a  careful  examination  of  these  photographs,  which  I  pass 
around,  you  will  see  that  this  prophecy  has  been  actually  fulfilled. 
I  have  selected  these  few  photos  out  of  the  many  that  I  have, 
because  in  each  case  the  disease  was  well  marked,  and  the  diag- 
nosis had  been  made  by  other  and  perfectly  competent  and  emi- 
nent surgeons  before  they  came  under  my  care. 

Passing  around  the  photographs,  the  Doctor  said:  "This 
young  man  was  sent  to  me  by  Sir  James  Paget  and  Mr.  Adams, 
of  London ;  this  one  by  the  late  Drs.  Valentine  Mott  and  Van 
Buren,  of  this  city  ;  this  one  by  Drs,  Mott  and  Didama,  of 
Westchester;  this  young  lady  by  Dr.  Moore,  of  Rochester, 
and  Dr.  Rochester,  of  Buffalo;  and  this  one  by  Dr.  Van  Buren, 
of  this  city,  and  Dr.  Bigelow,  of  Boston.  The  well-known 
standing  and  integrity  of  these  distinguished  surgeons  make  it 
certain  that  the  diagnosis  in  each  case  must  have  been  correct ; 
and  yet  the  most  careful  examination  fails  to  detect  the  slightest 
indication  that  there  had  been  disease  in  either  hip-joint. 

fracture  of  the  patella. 

Dr.  Charles  Phelps. 

I  will  exhibit  three  cases  of  fractured  patellae  upon  which  I 
have  operated.  My  experience  has  been  large,  exceeding  one 
hundred  cases.  Only  two  or  three  of  these  have  given  me  any 
serious  trouble,  and  none  has  failed  of  osseous  union.  Super- 
ficial suppuration  and  fibrinous  ankylosis  of  the  joint  are  the 
sources  of  danger,  and  one  may  lead  to  the  other.  If  ankylosis 
occurs,  it  is  susceptible  of  relief  I  have  had  no  instance  of 
death  or  suppuration  in  the  cavity  of  the  joint. 

Am  Surg  30 
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The  first  patient  fractured  the  bone  of  the  right  side  two 
years  ago.  It  united  readily,  but  passive  motion  was  neglected. 
He  fractured  the  left  patella  only  three  weeks  ago,  and  I  then 
discovered  that  the  one  first  fractured  was  incapable  of  lateral 
motion  and  flexion  of  the  knee  was  imperfect.  I  have  at  this 
time,  as  you  see,  restored  the  mobility  of  the  patella  preparatory 
to  improving  the  flexion  of  the  joint.  Refracture  of  the  patella 
may  exceptionally  occur  in  accomplishing  this  object;  if  it  does 
happen,  it  will  result  in  renewed  osseous  union  in  two  weeks' 
time  without  the  necessity  of  another  operative  interference, 
since  there  is  no  intervention  of  capsular  fibres  and  no  separa- 
tion of  the  fragments.  In  the  open  operation  for  fractured 
patella  I  have  always  used  wire  for  retention  of  the  fragments, 
and  if  after  twisting  it  the  severed  ends  are  bent  down  between 
the  fractured  edges,  it  will  not  require  subsequent  removal. 
The  second  patella  fracture  suffered  by  this  man  occurred  upon 
the  opposite  side,  and  happened  only  seventeen  days  ago.  It 
was  wired  ten  days  later,  and  the  wound  has  not  been  closed 
till  now;  as  you  observe,  primary  union  is  complete  without 
trace  of  an  inflammatory  process.  There  was  great  difficulty 
in  bringing  the  osseous  surfaces  in  apposition,  and  it  was  possi- 
ble only  upon  their  posterior  third.  I  have  found,  however, 
in  previous  cases  that  such  an  amount  of  contact  is  sufficient  to 
insure  osseous  union.  I  make  the  transverse  incision  along  the 
line  of  fracture  and  entirely  across  the  joint.  I  have  abandoned 
the  use  of  antiseptic  solutions  after  the  preliminary  preparation  of 
the  external  parts.  I  apply  a  posterior  splint  for  two  weeks,  begin 
lateral  motion  of  the  patella  in  three,  and  flexion  of  the  joint  in 
four.  The  cases  of  recent  occurrence  are  more  satisfactory  in 
treatment  than  those  of  long  standing,  in  which  the  atrophy  of 
the  smaller  fragment  and  the  shortening  of  the  ligamentum 
patelljE  may  make  coaptation  difficult  or  impossible. 

In  the  second  case  which  I  present  the  fracture  was  old, 
having  occurred  two  years  previous  to  operation,  three  months 
since.  Osseous  union  is  firm,  and  flexion  of  the  joint  nearly 
perfect. 
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VARICOSE    VEINS. 

The  third  case  I  present  is  of  different  character;  that  of  a 
man  who  is  to  be  subjected  to  operation  for  varicose  veins.  I 
have  treated,  as  I  propose  to  treat  this,  by  multiple  ligation, 
from  two  to  three  hundred  such  cases  with  success.  He  has  a 
limited  number  of  veins  of  large  size,  and  will  be  more  readily- 
cured  than  others  whose  veins  are  smaller  and  more  numerous. 
I  call  attention  to  a  single  point  in  the  operation  which  I  prac- 
tise, and  which  is  fundamental :  it  is  that  each  vein  is  to  be  ab- 
solutely occluded  in  its  entire  extent.  The  ligatures  should  be 
not  much  more  than  one  inch  apart;  the  number  required  is 
immaterial.  I  have  employed  198  upon  a  single  subject,  and  in 
another  case  120  upon  a  single  limb.  In  this  instance  40  or  50 
will  suffice. 

bone-drill. 

Dr.  William  F.  Fluhrer. 

In  reference  to  the  treatment  of  simple  fracture  of  the  patella, 
of  which  Dr.  Phelps  has  just  spoken,  I  am  convinced  that  the 
very  early  operations  give  the  best  opportunity  for  the  recon- 
struction of  the  joint.  The  fragments  of  bone  can  be  then  held 
together  with  any  kind  of  suture  and  the  lacerated  soft  struc- 
tures easily  replaced  in  their  normal  relations.  The  very  early 
operation  gives  freedom  of  choice  of  the  kind  of  suture ;  the 
later  operation  limits  that  choice.  The  method  of  suturing  I 
devised  was  designed  to  enable  the  operator  to  apply  with  pre- 
cision and  easily  any  kind  of  suture  under  any  mechanical  con- 
ditions of  breakage  of  this  bone. 

To  illustrate  this  I  show  you  the  severest  test  I  could  make 
of  the  scope  of  this  method  of  suturing.  I  have  drilled  two 
pieces  of  soft  rubber,  each  one  inch  thick,  and  sutured  them  to- 
gether at  the  first  trial  with  two  sutures,  one  being  a  large- 
sized  annealed  silver  wire,  only  slightly  smaller  than  the  drill 
itself,  and  the  other  suture  being  a  single  delicate  human  hair. 

The  crochet  drills  were  made  for  me  by  the  dentist  instru- 
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ment-maker.  Some  have  said  they  are  too  delicate  and  springy 
in  temper.  They  are  made  delicate  because  it  is  only  necessary 
to  drill  a  hole  just  large  enough  to  take  the  largest  size  of  wire 
to  be  used,  and  I  have  observed,  where  a  large  hole  was  bored' 
to  smooth  away  the  difficulty  of  passing  a  wire,  the  bone  will 
sometimes  partially  necrose.  They  are  made  flexible  that  they 
may  not  break  easily,  and,  furthermore,  the  springy  flexibility 
of  the  drill  keeps  the  head  of  the  drill  to  its  work  by  a  kind  of 
elastic  feed.  The  two  drills  I  hold  in  my  hand  I  have  used  for 
a  number  of  years  in  many  operations  and  they  are  uninjured. 

URETHROTOME, 

The  next  instrument  I  show  you  is  an  urethrotome,  the  design 
of  which  is  to  extend  the  scope  of  that  model  surgical  instru- 
ment, the  conical  steel  sound.  It  so  much  resembles  the  steel 
sound  that  I  have  sometimes,  as  a  test,  used  it  in  place  of  that 
instrument  to  dilate  a  stricture  without  the  patient  noting  the 
difference.  A  given  stricture,  for  example,  having  been  dilated 
till  a  resistance  is  felt  that  it  is  decided  to  cut,  the  operator 
substitutes  for  the  steel  sound  the  staff  of  this  urethrotome, 
which,  when  passed  through  the  stricture,  distends  and  holds 
it  for  the  action  of  the  knife.  It  is  one  of  the  greatest  merits  of 
the  Otis  urethrotome  that  it  holds  the  stricture  while  the  knife 
cuts.  The  obturator  is  then  withdrawn  without  relaxing  the 
distention  of  the  stricture,  and  the  staff  is  really  then  a  large- 
sized  grooved  director  through  the  stricture.  Then  the  cutting 
mechanism  is  passed  down  the  groove  of  the  staff,  It  is  so 
contrived  that  an  adjustable  protection  detects  the  stricture. 
This  projection  is  then  reduced  and  the  knife  is  elevated  and 
the  stricture  cut  from  behind  forward.  You  will  observe  that 
the  detecting  projection  and  the  knife  act  independently  and 
can  be  raised  and  lowered,  and  stand  at  any  desired  elevation, 
leaving  the  hand  free  to  execute  with  delicacy  the  other  move- 
ments. 

The  drawback  to  the  instrument  is  its  great  cost,  due  to  the 
necessary  nicety  of  its  construction.     To  overcome  this  objec- 
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tion,  I  am  now  endeavoring  to  extend  the  range  of  usefulness 
of  this  other  urethrotome,  which  I  now  exhibit.  This  was  de- 
vised to  cut  strictures  of  small  calibre.  It  is  really  a  tunnelled 
sound,  catheter,  and  urethrotome  in  one.  It  very  closely  resem- 
bles in  construction  the  ordinary  tunnelled  sound,  but  differs 
from  it  in  the  important  particular  that  it  is  conical  from  handle 
to  point.  This  conicity  is  given  by  the  instrument  that  it  may 
be  tightly  wedged  into  the  stricture  and  afford  a  counter  resist- 
ance to  the  knife  as  it  cuts  from  behind  forward.  An  eccentric 
bore  receives  the  cutting  mechanism  which,  while  similar  to,  is 
simpler  than  in  the  other  instrument. 

The  detective  stop  is  not  adjustable,  but  a  fixture;  the  knife 
is  raised  and  lowered  as  in  the  other  instrument  by  a  single 
turn  of  a  screw.  The  use  of  this  urethrotome  is  best  illustrated 
by  the  brief  history  of  a  recent  case: 

A  patient  with  a  resilient  stricture  in  the  perineal  region  would 
receive  only  No.  12  F.,  which  was  always  tightly  grasped.  A 
whalebone  guide  was  passed  into  the  bladder  and  over  this  the 
tunnelled  staff  of  the  urethrotome.  The  entrance  of  the  staff 
into  the  bladder  was  announced  by  the  exit  of  urine.  The  cut- 
ting mechanism  was  then  passed  down  the  staff  till  the  project- 
ing stop  struck  against  the  stricture ;  the  knife,  which  was  then 
either  within  or  beyond  the  stricture,  was  elevated  and  the  stric- 
ture cut  from  before  backward.  There  was  some  bleeding. 
No.  16  F.  soft  bougie  was  then  passed  into  the  bladder  without 
grasp.  One  week  later.  No.  20  F.  soft  bougie,  and  one  week 
later  No.  20  F.  steel  sound  without  grasp. 

The  instrument  is  easily  taken  apart  and  its  parts  assembled 
and  cleaned.  I  expect  to  extend  the  range  of  its  action,  upon 
the  same  lines  of  construction,  to  strictures  of  the  largest  calibre. 

BRAIN-PROBE. 

Finally,  I  wish  to  say  a  word  about  my  probe,  the  design  for 
which  was  first  published  in  connection  with  the  case  of  probing 
the  brain  for  extraction  of  pistol-ball.  The  special  interest  of 
that  pioneer  case  itself  rather  drew  away  attention  from   the 
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principal  point  which  I  sought  to  present,  namely,  the  principles 
of  construction  of  a  probe  and  its  scientific  use.  It  was  one  of 
the  early  constructions  of  a  surgical  instrument  in  aluminum, 
and  its  lightness  has  given  rise  to  one  wrong  interpretation  in 
its  use,  which  I  desire  to  correct.  One  of  the  ideas  in  its  con- 
struction was  an  enlargement  of  the  field  of  touch.  The  instru- 
ment was  made  light  so  that  vibrations  that  would  otherwise 
be  lost  in  a  heavy  probe  might  be  appreciated  by  the  hand.  A 
wound  in  the  living  brain  choked  with  clot  and  detritus  and  of 
unknown  direction  affords  a  fine  test  for  the  delicacy  of  the 
touch  in  probing.  An  impression  has  gained  currency  that  my 
probe  is  by  gravity  to  find  its  course  through  the  path  of  such 
a  wound.  That  was  not  my  intention.  Its  lightness  was  de- 
signed to  bring  into  play  a  finer  exercise  of  a  lighter  hand.  In 
the  use  of  the  probe  1  have  always  taught  with  emphasis  the  exer- 
cise of  a  light  and  discriminating  hand,  but  have  never  taught "  no 
hand."  In  this  connection,  I  have  the  pleasure  of  presenting  to 
you  not  only  the  first  patient  from  whom  I  removed  a  pistol- 
ball  from  the  brain  through  a  counter-opening  in  the  skull,  who 
is  in  perfect  health,  but  also  the  photographs  of  the  two  other 
patients  upon  whom  I  have  operated,  both  of  whom  recovered. 
In  the  second  case,  the  ball,  entering  behind  the  right  ear,  was 
lodged  near  the  centre  of  the  right  hemisphere.  In  the  third 
case  the  ball  entered  behind  the  right  ear,  was  tracked  trans- 
versely across  the  head  through  both  hemispheres  to  the  oppo- 
site side  of  the  skull,  where  a  counter-opening  was  made ; 
through  this  counter-opening  the  ball,  which  had  rebounded 
toward  the  centre  of  the  brain,  was  followed  along  its  new  path, 
struck  with  the  probe,  and  removed. 

In  all  these  instances  the  location  of  the  ball  was  determined 
by  the  use  of  the  probe  alone  and  without  other  aids. 

congenital  sacro-coccygeal  tumor. 

Dr.  F.  H.  Markoe. 

The  picture  that  I  pass  around  is  that  of  a  patient  with  a  large 
congenital  sacro-coccygeal  tumor.    The  tumor,  present  at  birth. 
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had  grown  proportionately  with  the  general  growth  of  the  man 
until  two  years  ago,  when  it  at  one  point  became  inflamed  and 
an  abscess  developed.  From  that  time  it  had  slowly  increased 
in  size.  The  sinuses  remaining  after  the  rupture  of  the  abscess 
had  never  closed  and  a  more  or  less  copious  sero-purulent  dis- 
charge had  persisted.  The  man,  although  thirty-four  years  of 
age,  had  never  worn  trousers  and  never  been  able  to  sit  down. 
The  series  of  photographs  represent  posterior  and  lateral 
views  before  and  after  operation,  also  a  view  of  a  section  of  the 
tumor.  The  tumor,  successfully  removed,  weighed  ten  pounds. 
It  lay  between  the  sacrum  and  coccyx  behind  and  the  rectum 
in  front,  entirely  below  the  levator  ani  muscle.  It  was  a  thyroid- 
dermoid  or  congenital  adenoma. 

SPLENECTOMY. 

The  patient  whom  I  now  show  you  is  sixty-seven  years  old. 
Three  years  ago  I  removed  from  her  an  enlarged  spleen  weigh- 
ing nearly  six  pounds  which,  displaced  and  firmly  impacted  in 
the  pelvis,  had  given  rise  to  most  distressing  symptoms.  From 
her  recovery  from  operation  until  the  present  date  she  has  en- 
joyed perfect  health,  entirely  free  from  all  discomfort.  Repeated 
and  careful  examinations  of  her  blood  have  shown  only  one 
change,  viz.,  a  reversal  of  the  usual  relation  between  leucocytes 
and  lymphocytes,  suggesting  a  vicarious  action  on  the  part  of 
the  lymph  nodes.  No  appreciable  enlargement,  however,  can 
be  determined  by  palpation. 

The  second  patient,  from  whom  I  have  removed  the  spleen, 
has  disappointed  me,  and  although  also  in  perfect  health  cannot 
get  away  from  work  to  be  present.  These  photographs  repre- 
sent the  boy,  a  Russian,  aged  fourteen  years,  who  was  operated 
upon  on  December  i,  1893;  also  the  spleen,  which,  occupy- 
ing its  normal  position,  weighed  four  pounds.  He  had  suffered 
from  acute  malarial  poisoning  in  189 1,  with  subsequent  attacks 
of  intermittent  fever  and  evidences  of  chronic  malaria.  During 
the  acute  attacks  the  liver  had  been  much  enlarged,  but  there 
had  been  no  noticeable  increase  in  size  of  the  spleen  until  Sep- 
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tember,  1892.  When  admitted  he  complained  only  of  enlarged 
and  painful  abdomen,  with  progressive  loss  of  flesh  and  strength. 
He  had  had  no  chills  for  several  months ;  no  fever  and  no  pain 
in  the  bones.  The  spleen  then  occupied  the  entire  hypochon- 
driac and  umbilical  regions,  extending  three  fingers'  breadth 
below  the  umbilicus.  All  medical  methods  of  treatment  having 
been  faithfully  tried  without  benefit,  and  as  respiration  was  be- 
coming more  and  more  seriously  interfered  with,  the  boy  and 
his  parents  demanded  surgical  interference.  Twenty-four  hours 
after  the  operation  intense  pulmonary  oedema  came  on,  but 
was  successfully  combated.  No  blood  changes  can  now  be  ap- 
preciated. The  operation  proved  one  of  exceeding  difficulty, 
owing  to  the  presence  of  enormously  dilated  superficial  and 
deep  veins  in  the  parietes  and  the  broadness  of  the  pedicle, 
rich  with  similarly  dilated  and  thin-walled  vessels. 


LATERAL  RETROPERITONEAL  NEPHRECTOMY. 

The  next  patient  is  a  young  woman  upon  whom  I  did  a 
nephrectomy  for  calculous  pyelo-nephritis.  The  point  of  interest 
is  the  method  of  operation,  viz.,  that  originally  recommended 
by  Thornton,  and  called  by  Morris  "  Lateral  Retro-peritoneal 
Nephrectomy."  The  incision  was  a  vertical  one  just  outside 
the  linea  semilunaris,  with  one  at  right  angles  to  its  centre 
through  the  ileo-costal  interspace.  The  anterior  wound  was 
entirely  closed,  drainage  being  effected  by  a  thin  fillet  of  gauze 
through  the  punctured  wound  in  lumbar  region.  Drain  removed 
at  end  of  twenty-four  hours.  Primary  union  throughout.  Symp- 
tomless convalescence. 

PYLOROPLASTY. 

My  last  case  is  one  of  typical  pyloroplasty  after  the  method 
of  Heincke-Mikulicz  for  cicatricial  stenosis.  The  patient,  now 
fifty-one  years  old,  was  operated  on  November  24,  1893.  He 
gave  a  history  of  obscure  gastric  symptoms  for  one  year,  with 
progressive  physical  deterioration,  and  latterly  vomiting.     Phys- 
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ical  examination  had  proved  negative,  but  the  use  of  the  stomach- 
tube  revealed  marked  stagnation  of  stomach  contents  and  no 
free  hydrochloric  acid. 

At  the  time  of  the  operation  a  slightly  dilated  stomach  was 
found,  which  appeared  normal  in  all  respects  save  that  the 
pyloric  extremity  was  unusually  firm  and  seemed  somewhat 
thickened.  A  small  opening  had  been  made  in  the  anterior 
wall  of  the  stomach  at  the  point  selected  for  entero-anastomosis, 
should  it  prove  indicated,  and  its  interior  explored.  Nothing 
pathological  had  been  detected  except  that  the  lumen  of  the 
pylorus  was  so  contracted  as  to  admit  nothing  larger  than  the 
point  of  a  uterine  sound.  Recovery  had  been  uneventful.  The 
patient's  weight  at  the  time  of  operation  was  85  pounds,  he  now 
weighs  136  pounds,  a  gain  of  51  pounds. 

retrograde  dilatation  of  oesophageal  stricture. 

Dr.  Woolsey. 

I  will  show  you  a  woman  who  came  to  the  hospital  in  Feb- 
ruary, 1894,  with  an  impermeable  stricture  of  the  o_'sophagus 
due  to  the  accidental  swallowing  of  lye  in  November,  1893. 
The  stricture  was  situated  ten  or  ten  and  a  half  inches  from  the 
incisor  teeth,  or  about  opposite  the  bifurcation  of  the  trachea. 
Nothing  but  fluid  food  would  pass,  even  that  was  often  regurgi- 
tated, and  after  swallowing,  the  lower  part  of  the  neck  appeared 
to  bulge  in  front.     She  was  somewhat  emaciated. 

I  operated  February  7,  1894,  making  a  free  opening  into  the 
stomach  after  it  had  been  sutured  to  the  abdominal  incision. 
This  enabled  me  to  guide  a  No.  9  (English)  bougie  into  the 
lower  end  of  the  oesophagus,  though  even  with  this  assistance 
it  was  by  no  means  easy.  This  bougie,  though  at  first  resisted, 
was  finally  passed  up  through  the  stricture  from  below,  and 
with  it  two  stout  strands  of  silk.  With  orte  of  these  strands 
conical-capped  bougies  of  increasing  size  (up  to  No.  15)  were 
drawn  up  through  the  stricture.  When  firm  resistance  was  met 
the  second  strand  was  used  as  a  string-saw,  according  to  Abbe's 
method.     No  sounds  could  be  introduced  from  above  or  below 


474  HOSPITAL    CLINICS. 

without  the  use  of  the  string,  so  that  a  large  rubber  tube  was 
left  in  the  stricture,  the  lower  end  passing  out  of  the  stomach- 
opening,  which  was  left  as  a  gastrostomy.  Feeding  per  rectum 
until  the  second  operation,  a  week  later,  when,  larger  capped 
bougies,  Nos,  17  and  19,  having  been  procured,  they  were  drawn 
up  through,  and  then  with  the  assistance  of  the  string-saw  the 
largest  sized  oesophageal  bougies  made  were  passed  without  trac- 
tion. The  stomach  was  then  detached,  sutured,  and  dropped 
back  and  the  coeliotomy  wound  closed.  Uneventful  healing  per 
primam.  Food  by  the  mouth  was  taken  after  three  days.  A 
week  elapsed  before  a  bougie  was  passed.  This  delay  was  a 
mistake,  for  a  No.  9  (English)  was  the  largest  that  would  pass. 
Bougies  have  been  passed  twice,  and  lately  once  a  week  ever 
since,  until  now  you  see  a  No.  20  (English)  passes  with  ease. 
She  eats  all  kinds  of  food  and  has  gained  31  pounds. 

The  ideal  operation  I  consider  to  be  one  done  in  a  single  sit- 
ting by  a  combination  of  Maydl's  and  Abbe's  methods.  This 
was  not  feasible  here  owing  to  the  length  and  resistance  of  the 
stricture.  Furthermore,  the  opening  into  the  stomach  should 
be  ample  to  admit  the  finger  as  a  guide  to  bougies,  etc.  After 
gastrostomy  and  rest  of  the  oesophagus  for  a  month  or  so  a 
previously  impervious  stricture  may  become  pervious  and  acces- 
sible to  dilatation  from  above.  But  this  is  uncertain,  as  several 
recorded  cases  show.  Dilating  or  cutting  from  above,  with  or 
without  external  cesophagotomy,  I  consider  far  inferior  in  so- 
called  impermeable  strictures  to  Abbe's  method. 

I  have  collected  twenty-eight  cases  of  retrograde  dilatation  in 
stricture  of  the  oesophagus  and  published  them,  with  comments, 
in  the  Annals  of  Surgery,  March,  1895,  where  a  fuller  account 
will  be  found.  Of  these  twenty-eight  cases  none  died  from  the 
operation,  and  the  functional  result  was  good  in  all. 

osteo-sarcoma  of  jaw. 
Dr.  Gwyer. 

This  little  girl  is  fourteen  years  of  age;  she  came  here  six  or 
eight  weeks  ago,  giving  a  history  of  osteo-sarcoma  of  the  upper 
jaw.     It  is  not  necessary  to  detain  you  with  an  account  of  the 
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symptoms.  They  were  sufficient  to  warrant  the  diagnosis  and 
to  induce  me  to  remove  the  right  upper  jaw,  which  I  did  four 
weeks  ago.  She  is  here  to-day,  so  that  you  may  see,  first,  that 
she  is  alive;  second,  that  the  deformity  is  almost  nil ;  and,  third, 
that  the  scar  resulting  is  unusually  slight. 

During  the  operation,  to  control  the  hemorrhage,  I  employed 
pads  of  gauze  with  which  to  compress  and  draw  back  the  flap 
as  it  was  raised  from  the  bone.  On  the  removal  of  the  jaw 
there  were  but  two  severe  spurts,  which  were  readily  controlled 
by  the  thermo-cautery.  The  pads  worked  well  and  it  was 
almost  a  bloodless  operation. 


subperiosteal  excision  of  bone. 

Dr.  F.  S.  Dennis. 

This  little  child  had  a  disease  of  the  ankle-joint,  and  I  removed 
a  part  of  the  lower  end  of  the  fibula,  leaving  the  periosteum.  I 
also  took  nearly  all  of  the  astragalus  and  the  os  calcis,  and  at 
the  time  of  the  operation  it  was  a  very  serious  question  whether 
or  not  an  amputation  should  not  be  done.  As  you  observe, 
there  is  very  little  shortening  in  the  limb  and  the  ankle-joint 
has  a  wide  range  of  motion,  so  that  it  is  practically  as  useful  as 
the  other  joint. 

MULTIPLE    SARCOMATA. 

This  patient  had  a  sarcoma  in  the  axilla.  That  was  removed, 
and  about  six  months  later  the  breast  was  amputated.  Then 
sarcomata  appeared  in  the  inguinal  region,  and  I  removed  several 
of  these.  It  was  a  case  of  multiple  sarcomata  affecting  different 
parts  of  the  body.  Three  full  years  have  now  transpired  since 
any  recurrence,  and  it  seems  to  be  a  case  of  permanent  cure  in 
multiple  sarcomata. 

The  next  case  is  one  of  sarcoma  developed  in  the  metacarpal 
bone,  the  result  of  injury.  When  she  came  it  was  a  question 
whether  we  should  amputate  or  not,  as  she  had  had  a  tumor  of 
the  hip.     However,  I  amputated  the  forearm  over  three  years 
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ago,  and  in  two  weeks  operated  on  the  hip.  There  has  been 
no  recurrence  since  the  two  operations  were  performed,  and,  as 
you  see,  she  is  permanently  cured. 

This  case  illustrates  an  operation  for  removal  of  cancer  of  the 
breast  which  I  did  three  years  ago.  Last  summer,  while  I  was 
away,  Dr.  Stewart  removed  another  tumor  in  this  patient,  and 
also  about  one  hundred  small  nodules  of  carcinoma.  At  the 
present  time  there  is  no  evidence  of  the  existence  of  any  more, 
except  one  or  two  spots  which  should  be  removed.  There  has 
been  no  return  of  the  disease,  and  this  case  illustrates  the  value 
of  repeated  operations. 

EXCISION    OF    HIP, 

The  next  case  is  one  of  resection  of  the  hip-joint.  The  head 
of  the  bone  was  removed  and  several  inches  of  femur.  The 
patient  has  a  few  inches  of  shortening  only.  He  has  full  motion 
of  the  hip-joint,  and  is  apparently  perfectly  well. 

CLOSURE    OF    ARTIFICIAL   ANUS. 

The  next  case  is  one  of  strangulated  hernia,  which  was  oper- 
ated upon  about  a  year  ago  by  Dr.  Sayre.  He  removed  about 
six  inches  of  gangrenous  gut.  It  was  thought  best  to  establish 
an  artificial  anus. 

Nine  months  after  the  original  operation  I  performed  a  lapa- 
rotomy, and,  finding  both  ends  of  the  divided  gut,  introduced  a 
Murphy  button.  This  patient  passed  the  button  on  the  twenty- 
third  day  following  the  operation.  It  is  now  over  nine  months 
since  the  button  was  introduced  and  there  is  no  evidence  of  any 
cicatricial  stricture. 
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II.  Presbyterian  Hospital. 

appendicitis. 

Dr.  C.  K.  Briddon. 

The  first  case  presented  was  one  of  acute  suppurative  appen- 
dicitis. It  was  used  a  text  to  illustrate  the  various  conditions 
of  six  other  cases  that  had  been  operated  on  during  the  week  ; 
they  were  nearly  all  bad  cases,  and  served  to  prove  the  advan- 
tage of  liberal  incisions  and  open  treatment. 

CARCINOMATOUS     GLANDS — LIGATURE    OF    FEMORAL   VEIN    AND    EX- 
TERNAL   ILIAC    ARTERY — AMPUTATION. 

He  next  presented  an  old  man  who  entered  the  hospital  for 
the  treatment  of  an  advanced  case  of  cancer  of  the  penis ;  the 
glands  in  both  groins  were  extensively  infiltrated,  and  it  was 
proposed  to  do  Pearce  Gould's  operation  in  dissecting  the  glands 
situate  over  the  cribriform  fascia.  On  the  left  side  the  femoral 
vein  was  wounded,  and  as  there  were  already  many  clamps  on 
the  confluent  veins  the  parts  were  cleared  as  rapidly  as  possible, 
and  a  ligature  was  passed  around  the  vein  ;  the  limb  was  cyan- 
otic, but  recovered  in  twenty-four  hours,  and  at  the  time  of  pre- 
sentation was  normal  in  temperature  and  appearance. 

It  is  believed  that  at  the  time  these  clamps  were  applied  one 
of  them  must  have  been  applied  laterally  to  the  common  femoral 
artery,  for  a  week  after  there  was  sudden  arterial  hemorrhage, 
which  was  clamped  temporarily  at  night,  and  on  the  next  day 
the  external  iliac  was  tied ;  the  leg  became  gangrenous  as  high 
as  the  knee,  and  on  June  22d  it  was  amputated  at  the  junction  of 
the  lower  and  middle  thirds  of  the  thigh. 

GASTRO-ENTEROSTOMY. 

The  third  patient  was  an  Irishman,  fifty  years  old,  who  came  in 
for  the  treatment  of  what  was  at  first  believed  to  be  cancer  of 
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the  sternal  end  of  the  clavicle ;  he  was  alcoholic,  and  vomiting, 
which  troubled  him  a  great  deal,  was  attributed  to  that ;  but  in 
a  few  days  a  small  tumor  was  found  in  the  epigastrium,  and  a 
closer  investigation  of  the  tumor  of  the  neck  made  it  out  to  be  a 
secondary  infection  of  the  gland  situated  between  the  two  layers 
of  deep  fascia  in  the  supra-sternal  notch.  This  man  was  oper- 
ated on  June  i8th.  A  posterior  gastro-enterostomy  (method  of 
von  Haker)  was  done,  and  Murphy's  button  was  used. 

SARCOMA    OF    KIDNEY. 

Fourth  patient  introduced  was  a  little  girl  with  an  enormous 
sarcoma  of  the  kidney.  Dr.  Briddon  expressed  his  views  as 
favorable  to  the  operation  of  nephrectomy,  which  had  been  ad- 
vised and  refused  by  the  friends  of  the  patient. 

anterior  meningo-encephalocele. 

Dr.  L.  S.  Pilcher. 

I  have  two  cases  that  I  wish  to  present :  The  first  one  of  an- 
terior meningo-encephalocele  in  a  child  who  is  now  one  year 
old.  At  birth  the  nasal  processes  of  the  two  frontal  bones  were 
absent,  and  there  was  a  defect  running  backward  along  the  base 
of  the  skull  to  an  undetermined  extent,  and  through  this  bony 
hiatus.  There  was  a  protrusion  at  the  naso-frontal  junction  of 
a  fluctuating  tumor,  tough  and  translucent,  the  size  of  a  hickory- 
nut.  In  all  other  respects  the  child  seemed  to  be  normal. 
When  the  child  was  six  weeks  old,  at  the  Methodist  Episcopal 
Hospital,  this  sac  was  incised,  allowing  considerable  cerebro- 
spinal fluid  to  escape  and  exposing  shreds  of  sac.  The  redun- 
dant cortical  brain  matter  which  floated  out  in  the  fluid  was 
cut  away,  simply  leaving  enough  to  cover  over  the  defect. 
The  flaps  were  sutured  in  two  layers,  dural  and  skin.  The 
operation  was  concluded  without  any  special  disturbance  to 
the  child.  Primary  union  took  place.  During  the  month  that 
followed  there  was,  however,  a  gradual  recurrence  of  the  pro- 
trusion  from   the   intra-cranial   pressure.      At  the  end  of  two 
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months,  the  child  being  then  three  months  old,  it  was  returned 
with  a  lump  nearly  its  original  size.  A  second  operation  was 
done,  which  consisted  in  forming  osteoplastic  flaps  from  the 
adjacent  frontal  bones  and  turning  them  into  the  notch  which 
existed  from  lack  of  development.  These  flaps  were  turned 
down,  the  edges  upon  either  side  were  sutured,  and  there  thus 
remained  two  smaller  defects  upon  either  side,  while  the  main 
defect  was  closed  in.  The  overlying  parts  were  again  sutured, 
the  child  bearing  the  operation  well.  Primary  union  was 
again  secured.  The  child  is  presented  now,  eight  months 
having  passed  since  the  last  operation.  There  has  been  no 
reprotrusion,  although  the  whole  frontal  bone  sbems  to  have 
been  somewhat  elevated.  The  child  has  done  very  well,  and 
the  original  defect  remains,  covered  in  by  bone.  That  smaller 
defect  on  the  right  side,  left  by  the  operation,  seems  to  be  also 
ossified,  whereas  on  the  left  an  artificial  fontanelle  is  perceptible. 
The  rarity  of  these  cases  of  anterior  meningo-encephalocele  is 
such  that  it  seems  worthy  of  presentation. 

THE    AMBULANT    TREATMENT    OF    FRACTURES    OF    THE    LOWER 
EXTREMITY. 

During  the  last  one  and  a  half  years  we  have  been  much  in- 
terested at  the  Methodist  Episcopal  Hospital  in  the  ambulant 
treatment  of  fractures  of  the  lower  extremities.  In  cases  of 
fractures  of  the  leg  it  has  long  been  the  practice  in  New  York 
City  to  immediately,  or  as  soon  as  possible,  put  them  up  in 
plaster  and  send  them  home  on  crutches;  but  quite  recently  we 
have  started  to  send  them  home  without  crutches.  The  atten- 
tion of  the  surgical  world  has  been  called  to  the  possibilities  of 
so  applying  a  plaster  bandage  in  case  the  fracture  is  below  the 
knee,  that  the  weight  of  the  body  shall  be  received  upon  the 
parts  above  the  point  of  fracture,  so  that  the  fracture  may  remain 
suspended  in  the  case  below.  Proper  padding  has  enabled  such 
patients  to  walk  within  a  very  short  time,  even  within  a  few 
hours,  and  continue  to  walk  about  without  other  aid  than  that 
of  a  cane  until  the  fracture  was  entirely  healed.     This  system 
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was  introduced  into  my  wards  by  my  assistant,  Dr.  Warhasse. 
The  case  I  now  show  you  illustrates  the  possibility  of  this  treat- 
ment in  an  injury  of  a  somewhat  grave  character.  He  is  a  man, 
forty-two  years  of  age,  who  fell  into  the  hold  of  a  boat  and  sus- 
tained a  compound  fracture  at  the  ankle,  the  fibula  being  frac- 
tured three  inches  above  the  malleolus.  A  lacerated  wound  was 
also  sustained,  through  which  the  articular  end  of  the  tibia  pro- 
truded. The  patient  was  brought  to  the  hospital,  where  the  usual 
antiseptic  precautions  were  used,  after  which  a  plaster  bandage 
was  applied  and  kept  on  for  one  week,  at  the  end  of  which  time 
it  was  renewed,  and  at  the  end  of  another  week  the  external 
wound  was  healed.  At  that  time,  two  weeks  after  the  injury,  a 
walking-cast  was  applied,  and  the  patient  has  walked  about 
freely  from  that  time  to  the  present,  two  weeks  more.  We  have 
so  far  treated  between  fifteen  and  twenty  cases  in  this  way,  some 
of  them  being  now  in  the  hospital,  and  all  of  them  have  done  so 
well  that  we  have  had  no  occasion  to  regret  using  this  method 
in  the  treatment  of  fractures  It  is  apparently  a  clumsy  dress- 
ing. The  lower  part  is  padded  one  inch  or  more  with  cotton 
and  the  outer  surface  of  the  splints  is  reinforced,  being  made 
strong  for  the  purpose  of  conveying  the  weight  along  the  sides 
of  the  splint  to  the  bony  projections  about  the  knee.  When 
one  remembers  that  this  man,  after  only  two  weeks'  treatment, 
indeed,  was  turned  loose  to  walk  at  his  will  with  the  help  only 
of  a  cane,  one  can  realize  the  difference  between  methods  now 
and  twenty-five  years  ago. 

THYROIDECTOMY. 

Dr.  a.  J.  McCosH. 

This  patient  had  thyroidectomy  done  for  exophthalmic  goitre 
about  three  months  ago.  At  that  time  the  patient  had  been 
suffering  with  the  disease  for  about  three  years,  and  the  symp- 
toms were  very  marked.  Pulsations  ranged  from  145  to  150; 
the  patient  was  very  much  emaciated,  and  extremely  anaemic. 
She  had  been  under  continuous  treatment  for  a  year  or  more 
without  any  benefit,  and  I  operated  on  her  about  three  months 
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ago,  removing  about  two-thirds  of  a  large  thyroid.  The  opera- 
tion was  a  very  bloody  one,  and  I  have  never  seen  a  goitre 
operation  where  so  much  blood  was  lost.  There  was  constant 
oozing  after  the  goitre  was  out,  and  it  was  necessary  to  pack 
the  wound  very  tightly.  At  the  end  of  the  operation  the  pulse 
was  200;  the  next  day  220.  Since  the  operation  she  has  gained 
twenty-five  pounds,  and  pulsations  have  averaged  100  to  105. 
Her  exophthalmus  disappeared  within  twenty-four  hours  after 
the  operation,  so  that  this  is  apparently  a  very  encouraging  case. 


SUTURE    OF    GALL- DUCT. 

The  next  case  is  one  I  operated  on  almost  two  months  ago. 
The  patient  stated  that  she  was  seized  with  pain  over  the  region 
of  her  liver,  with  nausea  and  vomiting.  From  August  to  Feb- 
ruary she  was  in  bed  about  half  the  time,  with  more  or  less 
vomiting  and  chills  and  fever.  The  diagnosis  was  made  of 
stone  in  the  common  bile-duct,  and  upon  opening  the  abdomen 
a  large  stone  was  found,  behind  which  there  were  three  little 
ones,  the  large  one  being  very  firmly  impacted  in  -the  duct. 
An  incision  was  made  through  the  duct,  the  stone  extracted 
and  catgut  sutures  put  in.  The  patient  was  kept  in  bed  three/ 
or  four  weeks  ;  there  was  no  recurrence  whatever,  and  she  has 
been  rapidly  convalescing  ever  since.  The  stone  was  in  the 
median  line  exactl)'^  beneath  the  linea  alba. 

CONGENITAL    HERNIA    OF   THE    OVARY. 

The  next  case  was  operated  on  a  week  ago  and  shows  the 
result  of  a  seven  days'  operation.  The  case  is  a  rather  peculiar 
one.  She  had  congenital  hernia  of  the  Fallopian  tube  and 
ovary,  and  when  I  opened  the  sac  I  found  in  it  the  round  liga- 
ment, and,  at  its  bottom,  the  ovary.  She  was  determined  to 
have  the  operation  performed,  as  the  hernia  was  so  painful 
Apparently  there  has  been  primary  union  throughout. 

Am  Surg  31 
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CARCINOMA   OF    C^CUM    SIMULATING    APPENDICITIS. 

The  next  case  has  two  peculiar  features.  The  man  is  twenty- 
four  years  of  age,  and  was  perfectly  well  up  to  February  last, 
when  he  was  taken  with  severe  abdominal  pains  and  some  vom- 
iting. A  day  or  two  later  the  symptoms  grew  worse,  and  the 
pain  became  localized  ov^er  the  caecum  in  the  right  inguinal 
region.  He  was  brought  to  the  hospital  three  days  after  the 
attack,  when  a  mass  was  felt  midway  between  the  anterior 
superior  spine  and  the  umbilicus,  which  was  about  the  size  of  a 
duck's  egg,  and  was  felt  directly  over  the  cjecum,  therefore  the 
diagnosis  of  appendicitis  was  made.  The  tumor  was  movable, 
and  the  patient  had  a  temperature  of  ioij4°,  and  a  pulse  of  90, 
with  a  good  deal  of  abdominal  distention.  A  laparotomy  was 
done,  when  the  appendix  was  found  enlarged  and  adherent,  and 
on  pressing  it  up  to  the  caecum  a  tumor  the  size  of  a  large  egg 
was  felt.  We  had,  therefore,  a  neoplasm  or  a  carcinoma  of  the 
caecum,  which  was  excised.  On  the  seventh  day  fistula  devel- 
oped. The  discharge  from  this  fistula  diminished  for  three  or 
four  weeks,  when  it  increased,  and  it  then  showed  signs  of  clos- 
ing. About  two  weeks  ago  I  had  to  do  a  second  laparotomy 
in  order  to  close  the  fistula,  and  in  order  to  remove  some  large 
glands  which  I  had  left  behind  in  the  former  operation.  At  the 
first  operation  I  removed  a  number  of  glands,  and  I  was  in  hopes 
that  there  were  none  left  behind ;  but  at  the  second  operation 
I  found  there  were  scores  and  scores  of  enlarged  glands  all 
through  the  mesentery.  This  time  the  wound  has  closed. 
The  case  is  curious  on  account  of  the  age  of  the  patient  and 
the  suddenness  of  the  attack. 

BRAIN    ABSCESS. 

This  man  was  brought  to  the  hospital  last  October  in  a 
comatose  condition,  having  been  kicked  three  days  before. 
On  admission  his  pulse  was  45,  and  the  next  day  it  descended 
to  38.  There  was  a  slight  ecchymosis  in  the  frontal  region, 
and  a  diagnosis  of  septic  meningitis  was  made.     An  opening 
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was  made  in  the  right  half  of  the  frontal  bone,  and  the  dura 
bulged  out  without  pulsation.  The  man  remained  in  stupor 
for  several  weeks,  but  was  discharged  in  September  appar- 
ently well.  About  April  ist  he  complained  of  pain  in  the 
openings,  which  were  entirely  healed,  and  in  two  weeks  he 
came  to  the  hospital  with  a  mass  bulging  out  through  each 
primary  opening.  He  was  in  the  hospital  three  days  before 
operation,  during  which  time  his  highest  temperature  was  100°, 
and  there  was  no  paralysis.  A  diagnosis  of  possible  abscess  of 
the  brain  was  made.  The  bulging  dura  was  exposed,  and  I  cut 
through  about  half  an  inch  of  tissue,  which  consisted  of  thick- 
ened dura.  The  abscess  was  opened  and  eight  ounces  of  pus 
poured  out.  There  was  no  paralysis  for  several  weeks.  Lately, 
however,  he  has  become  drowsy,  with  some  paralysis  of  the  left 
arm  and  leg.  I  presume  that  if  another  opening  was  made  it 
would  do  him  some  good. 

surgical  crutch. 

Dr.  F.  Tilden  Brown. 

The  surgical  crutch  which  I  have  the  honor  to  show  you 
applied  was  described  and  figured  in  the  Annals  of  Surgery, 
May,  1895.     Its  advantages  consist  in  : 

First.  The  substitution  of  a  connecting-bar  with  right-angled 
extremities  for  the  straight  bar  of  the  Clover  crutch. 

Second.  The  adaptation  to  the  crutch  of  a  new  feature,  con- 
sisting of  metal  leg-rests  which  button  to  each  yoke,  and  afford 
the  thighs  and  legs  an  easy  position  and  natural  support,  when 
the  former  are  fully  flexed  and  the  latter  but  slightly  so. 

Third.  The  employment  of  two  pairs  of  back  straps;  the 
pair  which  passes  out  over  the  loins  sustaining  the  entire  ten- 
sion when  the  apparatus  is  finally  adjusted.  By  this  means  the 
vessels  of  the  neck  are  exempt  from  pressure. 

The  proximity  to  the  penis  of  the  straight  Clover  crutch  bar 
interferes  with  the  easy  introduction  and  removal  of  instru- 
ments during  a  combined  internal  and  external  urethrotomy. 
Hence  the  introduction  of  the  double-angled  bar. 
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The  leg  rests  obviate  the  localized  pressure  of  the  yoke  below 
the  knee,  and  at  the  same  time  they  maintain  the  legs  in  an 
elevated  and  abducted  position,  affording  valuable   space  for 


Fieri- 
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assistants  and  for  light,  considerations  of  prime  importance  in 
vaginal  hysterectomy,  proctectomy,  or  perineal  prostatectomy. 
Other  minor  alterations  from  the  original  Clover  crutch  will  be 
noticed  in  the  shape  of  the  leg  yokes,  the  automatic  catch  for 
maintaining  extension  of  the  bar,  and  the  combined  spring 
catches  and  buckles  for  attaching  the  straps  and  bar. 
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III.    New  York  Hospital. 

osteoplastic  repair  of  defect  of  tibia. 

Dr.  Arpad  G.  Gerster. 

The  first  case  presented  is  that  of  a  girl,  eight  years  of  age, 
on  whom  osteoplastic  repair  of  a  total  defect  of  the  shaft  of  the 
tibia,  caused  by  osteomyelitis,  was  done  successfully.  The  en- 
tire shaft,  having  necrosed,  was  extracted,  and  the  wound,  being 
healed,  the  child's  body  was  supported  in  walking  by  the  fibula 
alone.  As  this  bone  does  not  articulate  with  the  femur,  its 
upper  extremity  was  displaced  upward  by  over  two  inches,  and 
the  foot  was  inverted,  so  that  the  patient  was  walking  on  its 
outer  aspect,  the  outer  malleolus,  covered  with  thickened,  horny 
epidermis,  serving  as  the  point  of  contact  with  the  ground. 
Naturally  the  gait  was  very  unsteady,  and,  with  the  increase  of 
deformity,  it  was  growing  worse.  Repair  was  effected  by  join- 
ing together  the  lower  half  of  the  fibula  with  the  upper  remnant 
of  the  tibia,  consisting  of  the  epiphysis  and  a  rudiment  of  shaft 
enclosed  in  cicatricial  tissue.  The  fibula,  under  the  physiological 
stimulus  of  walking,  had  increased  about  sixfold  in  thickness. 
The  joining  was  done  in  the  shape  of  a  dovetail,  iy  inclining 
the  fibula  inward  toward  the  tibia,  the  inversion  of  the  foot  was 
also  corrected,  so  that  now,  union  being  firmly  established,  the 
child  is  seen  walking  excellently  and  without  support. 

HETEROPLASTY  FOR  DEFECT  OF  SKULL. 

The  second  case  is  that  of  a  young  girl,  in  whom  a  diagnosis 
was  made  of  tumor  of  the  brain,  with  well-defined  symptoms  of 
localization.  The  tumor  was  exposed  and  found  to  be  a  cyst, 
and  the  walls  were  examined,  when  it  was  found  to  be  a  glioma, 
which  is  not  very  uncommon.  The  delicate  wall  of  the  cyst 
could  not  be  excised  as  it  was  too  frail,  and  drainage  was  estab- 
lished.   The  symptoms  of  Jacksonian  epilepsy  at  once  subsided. 
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Four  months  after  the  first  operation  a  relapse  of  the  original 
symptoms  was  observed,  which,  however,  was  not  so  severe  and 
was  not  accompanied  by  loss  of  consciousness.  It  was  assumed 
that  cicatricial  adhesion  between  dura  and  scalp  had  taken  place, 
and  I  performed  an  operation  suggested  to  me  by  a  case  of  Dr. 
Beach,  of  Boston.  I  dissected  up  the  skin,  separated  the  in- 
tegument from  the  dura  mater,  excised  the  dura  mater,  and 
implanted  a  gold  plate.  The  operation  is  a  very  simple  one. 
The  gold  plate  was  inserted  into  a  groove  made  by  removing  a 
portion  of  the  diploetic  substance  from  between  the  outer  and 
inner  tables  all  around  the  entire  bony  defect.  The  wound 
healed  by  first  intention.  The  patient  wore  this  plate  for  two 
and  three-quarters  years.  Now  that  symptoms  of  relapse  have 
appeared  the  plate  was  removed,  with  a  view  to  the  reduction 
of  intra-cranial  pressure.  It  was  very  interesting  to  see  the 
peritoneum-like  envelope  of  a  serous  membrane,  in  which  was 
contained  this  foreign  body  shown  to  you  at  present,  the  golden 
lamella.  In  all  cases  of  this  kind  heteroplasty  is  the  best  oper- 
ation. It  is  much  preferable  to  osteoplasty  under  ordinary  cir- 
cumstances. When  the  plate  was  removed  we  found  a  secondary 
growth,  a  glio-sarcoma,  which  was  thoroughly  excised.  As 
relapse  was  probable  the  plate  was  not  reinserted.  The  epileptic 
seizures  disappeared  and  the  patient  is  now  doing  very  well. 

EXCISION    OF    TUBERCULOUS    SEMINAL    VESICLE    WITH    CASTRATION. 

This  young  man's  family  history  points  to  tuberculosis.  He 
was  taken  to  the  German  Hospital  with  manifest  tuberculosis  of 
the  left  testis,  and  he  was  found  to  have  an  enlarged  epididymis. 
By  introducing  your  finger  into  the  rectum  you  could  feel  that 
the  corresponding  seminal  vesicle  was  enlarged  and  manifestly 
tuberculous.  A  very  hard  and  much  thickened  vas  deferens  joined 
the  testis  to  the  vesicle.  There  was  a  sinus  with  a  characteristic 
discharge,  which  showed  bacilli.  Castration  was  indicated  here, 
but  that  would  not  have  been  sufficient,  and  I  considered  it 
necessary  to  extirpate  the  entire  cord  and  the  seminal  gland, 
which  was  done.    The  first  part  of  the  operation  was  easy;  that 
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is,  until  we  reached  the  large  vessels ;  but  when  the  cord  com- 
menced to  get  behind  the  bladder  it  was  not  so  easy  on  account 
of  the  danger  of  injuring  bladder  or  ureter.  It  would  have  been 
much  easier  if  we  had  made  a  combined  operation — that  is,  a 
sepai;ate  incision  above  and  below  the  pubes.  The  end  of  the 
operation  was  a  very  uncomfortable  one.  I  afterward  heard 
that  Dr.  Weir  had  done  a  similar  operation  through  the  peri- 
neum.    The  patient  recovered  promptly. 

RESECTION  OF  RECTUM  FOR  CANCER;  CURE  LASTING  OVER 
TEN  YEARS. 

I  have  one  more  case  I  wish  to  show  you,  in  which  a  very 
extensive  extirpation  of  the  rectum  was  performed  on  November 
18,  1884.  A  relapse  followed,  and  I  again  operated  on  February 
25,  1885,  since  which  time  he  has  been  well,  and  is  well  to-day. 
In  view  of  the  fact  that  statements  are  still  made  that  carcino- 
mata  cannot  be  cured,  I  wished  to  present  this  case  to  you. 
Five  and  a  half  inches  of  rectum  were  removed.  The  perito- 
neum had  to  be  invaded,  but  the  sphincter  could  be  saved, 
though  it  had  to  be  divided.  When  I  did  the  secondary  opera- 
tion I  drew  the  sphincter  together.  The  patient's  history  is 
interesting  on  account  of  another  fact  that  I  wish  to  mention. 
After  being  operated  on  he  married  and  had  a  number  of  chil- 
dren. His  first  two  children  were  born  with  atresia  of  the  anus, 
and  I  had  to  perform  plastic  operations  in  order  to  open  up  the 
anus.    Since  that  time  one  child  was  born  whose  anus  is  normal. 

saddle-nose  celluloid  bridge. 

Dr.  R.  F.  Weir. 

I  beg  to  show  you  a  patient  with  a  sunken  nose,  with  photo- 
graphs of  other  cases  as  well  as  of  the  one  taken  before  and  after 
operation.  I  have  been  interested  for  some  time  in  this  defect, 
and  have  tried  various  methods  to  relieve  it.  I  assure  you  it  is 
not  a  very  easy  matter  to  relieve  a  sunken  nose,  but  by  insert- 
ing a  boat-shaped  piece  of  celluloid  with  the  keel  portion  deepest 
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the  defect  is,  in  my  judgment,  best  remedied.  The  original  sug- 
gestion is  due  to  Dr.  Stimson,  who  used  gutta-percha  and  also 
aluminum,  but  celluloid  is  better  borne  by  the  tissues  and  is 
easily  shaped  by  a  knife  or  a  file.  I  have  tried  to  avoid  the 
external  incision  by  introducing  the  support  from  within  the 
nostril,  but  this  has  not  worked  very  well.  The  great  trouble 
is  that  pressure  of  the  piece  of  celluloid  causes  the  scar  in  the 
mucous  membrane  to  gradually  give  way.  In  this  particular 
case  the  external  operation  has  worked  exceedingly  well.  A 
little  bevelled  incision  scarcely  more  than  one-quarter  of  an  inch 
long  was  made  on  one  side  of  the  nose  and  a  boat-shaped  piece 
of  celluloid  thrust  into  position.  The  result  in  each  instance, 
three  in  number,  is  all  that  could  be  desired.  The  celluloid 
piece  has  been  in  situ  in  one  of  them  over  a  year. 

CELLULOID    PLATE    IN    SKULL. 

The  next  case  is  a  young  man  whom  I  present  to  illustrate 
the  tolerance  for  celluloid  implantation.  In  1891  he  received  a 
severe  compound  fracture  of  the  skull  which  necessitated  tre- 
phining. I  inserted  into  his  skull  a  slightly  convex  oval  cellu- 
loid plate,  one  and  a  half  inches  long  and  three-quarters  of 
an  inch  wide,  and  it  is  still  there.  No  sensitiveness  or  other 
irritation  has  been  created. 

CELLULOID    TESTICLES. 

Another  instance  to  illustrate  this  same  innocuousness  of  cel- 
luloid is  that  of  a  young  man  who  came  to  me  with  tubercular 
testes  on  both  sides,  and  asked  me  to  endeavor  to  save  them  if 
possible.  I  took  one  out,  and  in  its  place  I  inserted  a  celluloid 
ball ;  the  other  one  I  scraped.  It  is  now  over  two  years  since 
this  was  done,  and  the  man's  mental  condition  remains  satis- 
factory. 

This  young  man  also  came  to  me,  similarly  affected,  and  I 
again  inserted  an  artificial  testis.  These  are  made  pear-shaped, 
about  one  and  a  half  inches  long. 
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The  next  case  was  that  of  a  man,  aged  sixty-five  years,  who 
has  had  great  trouble  with  his  prostate  and  bladder;  'double 
castration  was  resorted  to  with  implantation  of  the  artificial 
testes.  Of  late  he  has  been  able  to  pass  his  water  comfortably, 
and  his  urine  is  much  less  bloody  than  before.  Whether  the 
artificial  testes  will  neutralize  the  expected  cure  remains  to  be 
seen. 

OPERATION    FOR    DISLOCATION    OF    ELBOW. 

This  boy  shows  the  result  of  operative  interference  in  a  case 
of  outward  dislocation  of  the  elbow  unreduced  after  six  weeks, 
with  forearm  immovable  at  an  obtuse  angle.  Upon  incision  it 
was  found  that  there  was  a  new  deposit  upon  the  coronoid  pro- 
cess. This  being  taken  away  the  reduction  was  effected,  and 
the  result  was  good,  flexion  and  extension  being  now  nearly  as 
good  as  in  the  uninjured  limb. 

Another  case  was  of  elbow  ankylosis  from  dislocation  asso- 
ciated with  a  fracture  of  the  external  condyle.  Treated  by 
double  incisions  and  removal  of  interfering  bony  growths. 
Here  also  the  result  was  good. 


purulent  peritonitis  from  typhoid. 

Dr.  Robert  Abbe. 

The  first  case  is  one  of  general  peritonitis.  The  patient 
had  passed  through  an  attack  of  typhoid,  and  was  suddenly 
seized  with  a  severe  pain.  The  peritoneum  in  the  lower  part 
of  the  abdomen  was  filled  with  offensive  material.  When  I 
operated,  on  the  second  day,  the  patient  was  growing  rapidly 
worse,  and  I  found  the  abdomen  full  of  purulent  matter.  I  dis- 
covered the  results  of  typhoid  everywhere.  After  the  operation 
the  wound  was  packed  with  gauze,  but  I  did  not  attempt  to  close 
it.  The  woman  made  a  nice  recovery,  and  is  now  in  perfect 
health.     (Reported,  New  York  Medical  Record,  January  5,  1895.) 
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SINUS    PYEMIA. 

This  case  is  one  of  sinus  pyaemia,  with  jugular  thrombosis. 
Recovered  after  Ballance's  operation.  At  the  end  of  the  fourth 
or  fifth  day  the  patient  was  seized  with  violent  chills,  with  a 
temperature  104°  to  105°,  and  was  watched  for  evidence  of  mas- 
toid abscess.  There  was  no  evidence  of  this  externally,  but 
there  was  of  the  sinus  pyaemia.  There  was  tenderness  along 
the  jugular.  The  symptoms  became  grave  and  she  became 
semi-comatose,  so  that  she  could  not  be  roused,  with  the  tem- 
perature still  at  105°,  when  I  operated.  No  pus  was  found  in 
the  mastoid  cells,  but  the  lateral  sinus  was  full  of  septic  pus.  I 
cut  down  upon  the  middle  of  the  jugular,  which  was  overlaid  by 
two  or  three  glands  full  of  pus  and  swollen.  I  then  cut  for  the 
common  jugular  low  down  in  the  neck  and  tied  it.  I  then 
opened  the  lateral  sinus  and  upper  jugular  as  freely  as  possible, 
irrigated  freely  with  sublimate  from  one  to  the  other,  and  packed 
it  with  iodoform  gauze.  The  patient's  temperature  fell  in  twenty- 
four  hours,  and  she  made  an  uninterrupted  recovery.  This  was 
seven  weeks  ago,  and  she  has  had  no  trouble  since. 

RUBBER    TISSUE    FOR    MENINGEAL   ADHESIONS. 

The  next  two  cases  echo  the  work  of  a  former  meeting  of  this 
Association.  Dr.  Beach  reported  and  showed  a  case  in  Boston, 
two  years  since,  of  a  girl  with  epilepsy  from  adhesion  of  the 
dura  to  the  cerebral  convolutions,  who  was  cured  by  planting 
sterilized  gold-foil  between  them  to  prevent  readhesion.  In  my 
cases  I  substituted  thin  rubber  tissue  for  gold-foil.  One  of  the 
cases  was  referred  to  me  by  Dr.  Hammond  as  probably  having 
a  tumor  of  the  brain.  I  made  a  free  incision,  of  a  horseshoe 
shape,  and  found  a  pachymeningitis  over  the  hand-centre,  with 
a  thickened  dura.  I  found  the  dura  closely  adherent  to  the 
brain  and  its  convolutions.  After  breaking  up  the  adhesions, 
not  having  any  gold-foil  at  hand,  I  used  rubber  tissue,  and  the 
man  made  a  good  recovery.      He  had  been  growing  worse  all 
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the  time  before  this  operation,  having  many  convulsions  daily, 
always  commencing  in  the  right  hand,  but  he  is  now  cured, 
temporarily  at  least,  and  three  months  have  gone  by  since  the 
operation,  without  fits. 

This  boy  had  the  same  thing  the  matter,  but  from  a  different 
cause.  One  and  a  half  years  ago  he  began  to  have  epilepsy ; 
three  years  ago  he  sustained  a  compound  fracture  of  his  frontal 
bone.  Before  operating  on  him  he  had  had  fits  about  once  a 
week.  I  did  the  same  thing  in  this  case  as  in  the  other,  namely, 
exposed  the  brain,  inserted  a  circular  piece  of  sterilized  rubber 
tissue,  and  the  boy  has  had  no  fits  since.  These  cases  illustrate 
the  possibility  of  producing  a  smooth  surface  over  the  brain 
which  will  prevent  irritation  and  tugging  by  the  dura. 

CESOPHAGEAL    STRICTURE. 

This  next  boy  is  an  illustration  of  the  relief  of  oesophageal 
stricture  by  my  method.  (Reported,  New  York  Medical  Record, 
February  25,  1893.)  Before  the  operation  he  was  reduced  almost 
to  a  shadow.  I  did  a  gastrostomy  and  cut  the  tight  oesophageal 
stricture  by  my  string  method,  and  he  took  a  large  bougie  easily. 
After  operation  I  watched  him  for  a  year;  lost  sight  of  him  for 
the  past  five  months.  In  fact,  I  have  not  seen  him  since  until 
to-day.  He  tells  me  he  has  absolute  freedom  in  eating  and 
drinking  everything,  solid  or  fluid.  I  simply  wanted  to  show 
him  to  you,  as  evidencing  that  success  occurs  with  other  than 
the  ordinary  incision.  I  have  written  up  this  subject,  with  illus- 
trations, as  you  can  see  by  this  little  pamphlet. 

SARCOMA    OF    KIDNEY. 

Two  cases  of  cure  three  years  after  removal  of  a  large  sarcoma 
of  the  kidney  I  now  show  you  in  perfect  health. 

In  this  child  an  incision  was  made  from  the  median  line 
around  to  the  lumbar  region.  I  made  a  complete  section  of  the 
rectus,  and  took  out  an  enormous  kidney  sarcoma  weighing  7^ 
pounds.     After  the  operation  the  child  weighed  15  pounds,  just 
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twice  the  weight  of  the  tumor  removed.  She  has  remained 
perfectly  well  ever  since,  and  the  scar  is  beautifully  firm.  The 
tumor  grew  from  the  upper  end  of  the  kidney.  I  left  i^  inches 
of  healthy  kidney  on  the  tumor  and  cut  the  rest  off,  leaving  it 
with  its  pelvis  in  situ.  I  have  found  that  by  making  an  incision 
the  way  I  do,  directly  across  all  the  abdominal  muscles,  it  makes 
a  tighter  scar  than  any  other  method.  Both  sides  are  now  per- 
fectly solid. 

It  is  a  little  over  three  years  since  I  operated  on  this  second 
case  I  now  show  you.  There  has  been  absolutely  no  recur- 
rence, and  the  child  is  in  perfect  health. 

gastro-enterostomy. 

Dr.  William  T.  Bull. 

This  man  had  for  eighteen  months  prior  to  January  il,  1888, 
typical  symptoms  of  benign  pyloric  stenosis.  A  digital  divul- 
sion  (Loreta)  was  done,  with  complete  relief  for  eleven  months. 
Eighteen  months  after  the  operation  all  the  symptoms  had  re- 
turned and  gastro-enterostomy  was  performed  with  Abbe's  cat- 
gut rings  (diameter  \]4.  inches).  Since  that  time,  four  years  and 
nine  months  ago,  he  has  been  perfectly  well.  I  have  brought 
him  forward  as  a  bit  of  evidence  in  regard  to  the  contraction  of 
the  anastomotic  orifices.    Here,  evidently,  none  has  taken  place. 

I  know  of  another  case  in  which  the  anastomosis  was  made 
with  rings  of  similar  size  between  the  sigmoid  flexure  and  de- 
scending colon  in  order  to  close  an  artificial  anus.  At  autopsy, 
five  years  later,  the  orifice  admitted  easily  the  index-finger. 

PEDICLE    FLAPS    IN    PLASTIC    SURGERY. 

Case  illustrating  the  use  of  pedicle  flaps  for  covering  raw  sur- 
faces. The  method  illustrated  by  this  case  has  not  the  same 
significance  since  Thiersch's  plan  of  skin-grafting  has  been  uni- 
versally adopted,  but  it  shows  what  can  be  done  by  conserva- 
tive efforts  with  an  older  method.  This  boy,  now  eighteen 
years  of  age,  met  with  a  machinery  accident  seven  years  ago 
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which  deprived  him,  from  the  wrist  down",  of  all  the  skin  of  the 
hand  except  that  covering  about  half  of  the  thumb;  joints, 
bones,  and  tendons  were  intact.  Believing  that  it  would  not  be 
feasible  to  cover  so  large  a  surface  and  preserve  the  functions, 
I  amputated  all  the  fingers  at  the  extremity  of  the  first  phalanx, 
the  flexor  and  extensor  tendons  being  sewn  together  over  the 
end  of  the  bone.  The  raw  hand  was  then  placed,  palm  down- 
ward, upon  the  chest  under  a  long  band  of  skin  and  subcutane- 
ous tissue.  The  incisions  extended  from  just  below  the  clavicle 
to  beyond  the  margin  of  the  costal  cartilages  on  the  opposite 
side.  The  body  of  the  flap  was  dissected  free,  the  ends  left 
attached ;  the  raw  hand  was  prevented  from  adhering  to  the 
chest  by  a  layer  of  iodoform  gauze ;  at  the  end  of  twelve  days 
the  lower  end  of  the  flap  was  severed  and  folded  around  the 
hand  so  as  to  cover  the  palmar  surface.  In  twelve  days  more 
the  upper  end  was  detached  and  made  to  cover  the  remaining 
granulating  surface  and  to  pass  in  between  the  four  fingers, 
which  had  been  kept  apart  by  gauze.  In  the  course  of  this 
time  the  middle  finger  phalanx  underwent  necrosis,  and  it  was 
amputated  and  the  ring  and  little  finger  became  fused  together, 
so  that  but  two  fingers,  the  index  and  the  fused  ring  and  little 
finger,  were  left  with  the  thumb.  Then  these  three  fingers  were 
at  first  very  bulky  and  awkward,  as  the  photographs  will  show; 
but  their  redundant  covering  has  been  reduced  by  several  minor 
operations,  so  that  they  are  now  only  about  half  as  large  again 
as  normal.  The  functions  have  been  marvellously  improved, 
and  with  these  stumps  of  fingers  he  can  "do  wonders" — from 
playing  base-ball  to  picking  up  pins.  It  is  worthy  of  note  that 
the  amputation  here  at  the  end  of  the  first  phalanx  has  been 
followed  by  good  use  of  the  fingers.  This  site  is  condemned 
by  some  writers  on  operative  surgery,  because,  it  is  said,  the 
tendons  do  not  acquire  satisfactory  attachment  to  the  bone. 

This  case  is  a  similar  procedure  and  was  adopted  in  this  boy 
two  and  a  half  years  ago.  The  arm  was  torn  off"  at  the  junction 
of  the  middle  and  upper  third,  and  the  skin  carried  away  as  far 
as  the  tip  of  the  shoulder.  In  order  to  save  all  of  the  limb  re- 
maining the  granulating  stump  was  placed  under  a  flap  or  band 
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dissected  up  from  the  Side  of  the  chest — the  incisions,  four  inches 
apart,  running  transversely  from  the  sternum  to  beyond  the 
scapula.  One  end  of  the  flap  was  detached  at  the  end  of  ten 
days,  the  other  after  the  same  interval,  and  a  circular  "  cuff"  of 
skin  and  subcutaneous  tissue  was  provided  for  the  stump.  Its 
open  end  healed  by  granulation  without  necrosis  of  the  limb, 
and  strapping  and  skin-grafting  by  Reverdin's  method  covered 
up  the  raw  surface  on  the  chest.  The  movements  of  the  stump 
are  now,  as  you  see,  but  little  short  of  the  normal. 


removal  of  tongue. 
Dr.  Murray. 

A  woman  from  whom,  in  April,  1894,  the  entire  tongue  and 
floor  of  the  mouth  were  removed  through  Kocher's  incision,  for 
recurrent  sarcoma.     No  recurrence  since  operation. 

AMPUTATION    AT    HIP-JOINT. 

A  boy,  eighteen  years  of  age,  in  whom,  in  June,  1894,  a  dis- 
articulation of  the  hip-joint  was  done  for  sarcoma  involving  the 
lower  third  of  the  femur.  No  recurrence ;  patient  in  good  con- 
dition and  able  to  go  about  on  an  artificial  limb. 

ANEURISM    OF    CIRCLE    OF    WILLIS. 

Pathological  specimen  of  aneurism  of  the  circle  of  Willis  due 
to  traumatism.  Death  was  due  to  the  rupture  of  the  aneurism 
into  the  lateral  ventricle  (left)  and  third  and  fourth  ventricles. 

sarcoma  of  stomach. 

Dr.  Hartley. 

The  first  case  was  that  of  a  woman  with  a  sarcoma  springing 
from  the  posterior  wall  of  the  stomach,  which  was  associated  with 
considerable  vomiting  of  blood,  and  was  supposed  to  be  a  float- 
ing kidney.    At  the  operation  the  mass  was  found  to  be  behind 
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the  meso-colon.  The  kidney  was  felt  in  its  proper  place.  The 
meso-colon  was  opened  and  the  tumor  was  pulled  through  the 
opening.  The  stomach  was  pulled  up  through  the  opening  in 
the  wound  and  the  pedicle  removed  by  incision.  The  wound 
of  the  stomach  was  closed  and  the  patient  has  done  very  well. 
The  peculiarity  is  that  the  tumor  sprang  from  the  posterior  wall 
of  the  stomach.  The  microscope  showed  the  tumor  to  be  of 
the  spindle-celled  variety. 


IV.  Roosevelt  Hospital, 
thrombosis  of  jugular  vein. 

Dr.  F.  Lange. 

In  suppurative  disease  of  the  middle  ear  and  the  petrous  por- 
tion of  the  OS  temporum  thrombosis  of  the  lateral  sinus  is  j'ustly 
regarded  as  a  most  serious  complication.  The  majority  of 
these  cases  will  die  if  no  prompt  surgical  help  is  given,  though 
exceptionally,  without  such,  spontaneous  recovery  takes  place. 
I  present  the  following  case  as  an  illustration  of  the  prompt 
effect  of  operative  interference  in  such  a  case  with  urgent  symp- 
toms, and  of  the  fact  that  thrombosis  of  the  lateral  sinus  may 
take  its  origin  from  rather  insignificant  pathological  changes. 

Two  months  after  an  attack  of  grippe,  this  boy,  nine  years 
of  age,  after  continued  earache  had  a  severe  chill ;  tempera- 
ture 105°.  Region  of  mastoid  process  apparently  free;  no 
pain  on  pressure,  no  oedema.  An  aural  surgeon  stated  the 
presence  of  moderate  internal  otitis.  Swelling  below  the  ear 
and  along  the  inner  edge  of  sterno-mastoid,  where  enlarged 
glands  could  be  felt.    Later,  headache,  restlessness,  photophobia. 

Incision  from  mastoid  process  downward  over  jugular  vein. 
After  removal  of  the  swollen  glands  the  vessel  gave  a  resistant 
feeling.  Connective  tissue  surrounding  it  infiltrated.  Double 
Hgation  just  above  the  omohyoid  muscle;  between  the  ligatures 
the  vessel  was  cut  across.  It  was  then  split  open  above  the  distal 
ligature  and  found  to  contain  a  somewhat  discolored  thrombus 
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and  a  thin,  turbid,  brownish  serum.  The  intima  looked  discol- 
ored and  presented  a  greenish  hue.  The  incision  was  then 
prolonged  in  an  upward  direction,  and  the  greater  portion  of  the 
mastoid  cells  were  removed.  Only  a  few  of  them  contained 
pus  and  these  were  in  the  neighborhood  of  the  lateral  sinus. 
The  latter  was  freely  opened  and  found  to  be  thrombosed  in  the 
same  manner.  The  effect  of  the  operation  was  quite  prompt,  and 
the  patient  made  an  uneventful  recovery.    His  hearing  is  perfect. 

In  another  case  of  thrombophlebitis  of  the  jugular  vein,  in  an 
adult,  where  a  periphlebitic  abscess  existed  in  the  region  of  the 
foramen  jugular,  I  succeeded  in  finding  the  latter  after  extensive 
removal  of  bone,  and  the  case  ended  with  recovery  also. 

In  three  other  cases  the  operation  did  not  prevent  the  fatal 
issue.  They  were  complicated  with  fully  developed  pyaemia. 
In  one  of  them  the  affection  existed  on  both  sides. 


NEPHRECTOMIES    IN    CASES    OF    DISEASED    CONDITION    OF   THE 
REMAINING    KIDNEY. 

The  two  patients  I  present  here  were  both  operated  upon  for 
tuberculous  disease  of  one  kidney,  while,  at  the  time  of  the 
operation,  the  diseased  condition  of  the  other  kidney  had  been 
stated  beyond  doubt,  and  are  apt  to  confirm  the  indication  for 
nephrectomy  under  such  circumstances,  if  the  prevalently  dis- 
eased organ  has  no  value  any  more  as  a  secreting  gland  and  is 
merely  of  damaging  influence  to  the  organism. 

This  patient,  about  thirty-five  years  of  age,  was  first  subjected  to 
median  cystotomy,  and  by  catheterization  of  the  ureter  the  right 
kidney  was  found  to  contain  pus.  It  was  opened  and  drained 
for  several  weeks  without  effect,  and  finally  removed.  It  con- 
sisted of  numerous  pus-sacs,  contained  tubercle  bacilli,  and  the 
ureter  was  very  much  dilated.  Its  edges  were  united  to  the 
external  integument  to  allow  of  local  treatment.  The  patient 
has  gained  since  the  operation  more  than  twenty  pounds,  though 
he  has  still  a  fistula  leading  to  his  prostate.  To  judge  from  the 
quality  of  his  urine,  his  bladder  and  the  other  kidney  have 
gradually  improved  to  almost  normal  condition. 
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The  other  patient,  a  lady,  forty-two  years  of  age,  was  operated 
upon  about  the  same  time  as  the  gentleman  I  just  presented, 
and  she  has  gained  forty  pounds  since,  though  her  urine  still 
contains  tubercle  bacilli  in  small  number,  which,  before  the 
operation,  had  been  present  quite  abundantly.  The  left  kidney 
was  principally  diseased  and  had  to  be  removed  ;  but  there 
existed  also  ulcerations  in  the  bladder,  and  by  ureteral  cathe- 
terization the  other  kidney  was  found  to  secrete  urine  containing 
pus-corpuscles.  I  examined  her  with  the  cystoscope  yesterday 
and  found  her  bladder  mostly  well  ;  her  urine  is  much  better, 
and  I  hope  that  the  tuberculous  process  will  gradually  be  over- 
come by  her  improved  general  condition.  About  eighteen 
months  have  elapsed  since  the  operation. 

PLASTIC  OPERATION  WITH  THE  VIEW  OF  PRESERVING  THE  ACTION 
OF  THE  SPHINCTER  ANI  IN  CASES  OF  RESECTION  OF  THE 
RECTUM. 

The  method  was  published  five  years  ago,  and  consists  in 
making,  after  resection  of  the  rectum  above  the  sphincter,  a 
curved  incision  from  one  tuber  ischii  to  the  other  and  in  front 
of  the  anus  across  the  perineum.  The  incision  is  deepened 
sufficiently  to  form  a  flap  with  two  bridges  which  contain  the 
muscular  apparatus  of  the  anus  and  the  lower  end  of  the  re- 
sected rectum.  The  levator  ani  must  be  partly  incised  to  make 
this  flap  sufficiently  movable.  The  anus  can  then  be  pushed 
upward  about  two  inches,  and  this  method  is  suitable  for  cases 
in  which  the  adaptation  of  the  resected  ends  cannot  be  achieved 
without  undue  tension,  or  the  gap  is  altogether  too  wide  to  be 
overbridged. 

Two  patients  were  presented,  both  showing  decided  action  of 
the  sphincter.  In  one  of  them,  an  old  gentleman,  seventy-one 
years  of  age,  the  operation  was  done  six  years  ago  for  cancer. 
So  far  no  recurrence  has  taken  place.  In  the  other  case  about 
eighteen  inches  of  large  intestine  had  been  removed  for  specific 
strictures  and  ulcerations  by  Kraske's  method ,  also  two  intra- 
ligamentous tumors.    The  patient,  who  was  a  miserable-looking 
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woman  before  the  operation,  is  now  plump  and  fleshy  and 
weighs  more  than  180  pounds.  She  is  perfectly  able  to  control 
consistent  stools,  but  has  to  hurry  to  the  water-closet  if  she 
suffers  from  diarrhoea.  The  operation  was  done  about  six  years 
ago. 

TUBERCULOSIS    OF    THE    FEMALE    BREAST. 

The  patient,  a  woman,  about  forty  years  of  age,  was  confined 
about  two  and  a  half  years  ago,  and  suffered  with  cracked 
nipples  about  three  months  later.  The  right  breast  became 
inflamed  and  was  incised.  Under  various  modes  of  treatment 
by  physicians  and  wise  women  the  wounds  gradually  spread, 
and  the  breast  was  mostly  destroyed.  I  saw  her  about  four 
months  ago.  She  had  applied  to  several  hospitals  for  surgical 
help,  but  had  been  refused  admission  as  an  inoperable  case  of 
cancer.  At  the  first  glance  it  looked  similar  to  that  affection; 
but  the  character  of  the  ulceration,  the  presence  of  small  nod- 
ules like  lupus  in  the  immediate  vicinity,  the  undermined  edges 
and  fistulse  leading  to  the  axilla,  made  the  diagnosis  of  tubercu- 
losis more  probable.  The  whole  area  of  disease,  including  the 
small  remnant  of  breast,  was  excised  and  covered  with  Thiersch's 
skin-grafts.  Cheesy  glands  in  the  axilla  were  scraped  out  and 
fistulous  tracts  laid  open.  The  patient  stood  the  operation  well, 
though  she  suffered  from  intense  albuminuria  and  was  run  down 
by  protracted  diarrhoea.  Cicatrization  became  finally  complete 
excepting  a  small  superficial  spot  in  the  axilla.  The  diagnosis 
of  tuberculosis  could  not  be  based  on  the  presence  of  tubercle 
bacilli ;  but  the  granulation  tissue  had  microscopically  the  char- 
acter of  tuberculosis  and  in  the  breast-tissue  there  were  distinct 
foci  of  cheesy  infiltration.  The  axillary  glands  also  looked  quite 
characteristic  for  tubercular  glands. 

The  patient's  general  condition,  under  the  use  of  creosote,  was 
greatly  improved. 

Whether  the  tuberculous  infection  had  taken  place  into  the 
wounds  originally  incised,  or  whether  the  original  inflammation 
of  the  breast  had  been  of  a  tuberculous  nature,  must  remain  in 
doubt. 
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DISLOCATION    OF    THE    EXTENSOR    TENDON    OF    THE    MIDDLE 

FINGER. 

Dr.  George  R.  Fowler. 

Case  I. — The  patient,  a  professional  violinist,  while  perform- 
ing before  an  audience  was  suddenly  seized  with  what  he  sup- 
posed to  be  a  cramp  of  the  middle  finger  of  the  left  hand.  He 
was  compelled  to  cease  playing  at  once,  apologize,  and  retire 
from  the  stage.  He  came  under  my  care  at  the  end  often  days, 
when  it  was  found  that  the  extensor  tendon  had  been  dislocated 
and  lay  in  the  space  between  the  heads  of  the  metacarpal  bones 
of  the  middle  and  ring  fingers.  The  noticeable  symptom  pres- 
ent was  inability  to  execute  the  rapid  movements  necessary  in 
performing  upon  the  instrument.  Swelling  and  pain  upon 
motion,  which  had  been  present  at  first,  had  disappeared.  The 
tendon  was  brought  prominently  into  view  in  its  abnormal  situ- 
ation by  strongly  flexing  the  fingers. 

An  incision  was  made  over  the  tendon  and  the  injured  part 
exposed  to  view.  It  was  then  seen  that  the  outer  one  of  the 
two  fasciculi  which  pass  from  the  sides  of  the  tendon  opposite  the 
metacarpo-phalangeal  articulation  and  blends  with  the  lateral 
ligaments  to  form  the  posterior  ligament  of  the  joint,  together 
with  the  expansion  fixing  the  second  interosseous  to  the  ten- 
don, had  been  torn,  thus  permitting  an  inward  displacement  of 
the  latter. 

The  tendon  was  easily  replaced  ;  in  order  to  retain  it  in  posi- 
tion a  strip,  consisting  of  muscular  and  tendinous  tissues,  was 
dissected  from  above  downward,  from  the  edge  of  the  adjoining 
dorsal  interosseous  muscle,  passed  beneath  the  tendon,  reflected 
so  as  to  form  a  loop  through  which  the  tendon  might  play,  and 
secured  by  suturing  with  fine  silk  to  the  freshened  surface  from 
which  it  had  been  dissected. 

The  result  is  an  exceptionally  good  one.  The  patient  has 
been  able  to  resume  the  duties  of  his  profession,  both  playing 
and  teaching  the  violin. 
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SUTURE    OF   THE    TENDO-ACHILLIS, 

Case  II. — The  injury  was  received  by  jumping  from  the  pilot- 
house to  the  deck  of  a  tug-boat,  the  foot  being  forced  to  a  posi- 
tion of  extreme  dorsal  flexion  between  the  edges  of  a  deep 
recess.  The  injury  was  at  first  treated  in  plaster-of-Paris  as  a 
Pott's  fracture.  Five  months  subsequently  he  came  under  my 
observation,  when  suture  of  the  tendon  was  performed,  the  wide 
intervening  space  being  finally  overcome  by  dissecting  loose 
the  retracted  muscle  and  placing  the  foot  in  a  position  of  ex- 
treme plantar  flexion.  The  incision  through  which  access  was 
gained  to  the  site  of  the  injury  was  curved  laterally  so  as  to 
bring  the  line  of  union  of  the  superadjacent  structures  as  far  as 
possible  from  the  point  of  suture  of  the  tendon.  Ten  silk  sutures 
were  employed,  these  being  cut  short  and  buried.  The  foot  was 
maintained  in  the  position  of  plantar  flexion  by  a  fixed  dressing 
of  plaster-of-Paris  for  a  fortnight,  after  which  first  passive,  and 
finally  active  movements  were  performed.  The  patient  walks 
without  perceptible  limp,  and  the  limb  is  restored  to  a  fairly 
good  functional  condition.  The  length  of  time  which  has 
elapsed  has  not  been  sufficient  to  completely  overcome  the 
atrophy  of  the  muscle,  although  this  is  slowly  improving. 

INTRACRANIAL    NEURECTOMY    BY    THE    KRAUSE-HARTLEY    METHOD. 

Case  III. — This  patient  suffered  for  thirteen  years  from  facial 
neuralgia,  referred  to  the  distribution  of  the  second  and  third 
divisions  of  the  fifth.  After  exhausting  every  known  method 
of  treatment  by  medical  means  he  sought  relief  at  my  hands. 
The  intracranial  method  of  reaching  the  second  and  third  divi- 
sions of  the  fifth  nerve  was  carried  out  after  the  manner  known 
as  the  Krause-Hartle}'.  On  the  third  day  following  the  opera- 
tion he  walked  about  his  room,  on  the  seventh  day  he  was  pre- 
sented at  the  clinic  with  the  wound  perfectly  healed,  and  on  the 
tenth  day  he  was  discharged  from  the  hospital  cured.  He  was 
a  morphine  habitue  before  the  operation,  but  has  not  taken  any 
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of  the  drug  since.     The  operation  was  done  over  a  year  ago, 
and  he  has  remained  in  excellent  health  ever  since. 


RUPTURE  OF  BOTH  QUADRICEPS  EXTENSOR  TENDONS  AT  THE 
PATELLAR  ATTACHMENT. 

Case  IV. — The  patient  is  seventy-one  years  of  age.  Three 
and  a  half  years  ago,  while  attempting  to  save  himself  from  fall- 
ing in  taking  an  unexpected  slip  from  a  corner  curbstone,  he 
suffered  a  rupture  of  the  left  quadriceps  extensor  tendon  at  its 
patellar  attachment.  His  age  and  other  considerations  seemed 
to  contraindicate  operative  interference  at  this  time,  and  the 
injury  was  treated  as  a  fracture  of  the  patella  would  be  treated, 
non-operatively.  Six  months  ago  he  suffered  precisely  the 
same  injury  and  in  almost  the  same  manner  to  the  quadriceps 
extensor  of  the  opposite  side.  The  parts  were  sutured  with  fine 
silk  upon  the  day  following  the  accident.  The  striking  feature 
of  the  case  is  the  marked  differences  between  the  two  limbs.  In 
the  first  one  the  muscle  is  atrophied  and  the  disability  is  con- 
siderable, while  in  the  other  the  muscle  is  not  perceptibly 
wasted,  and  the  functional  result  is  perfect.  The  silk  employed 
was  the  ordinary  iron-dyed  silk  manufactured  by  Brainerd  & 
Armstrong.  ' 

AURICULAR    APPENDAGES. 

Case  V. — This  little  girl,  now  seven  years  of  age,  was  the 
subject  of  the  deformity  known  as  auricular  appendages.  The 
tragus  of  either  side,  greatly  exaggerated  in  size,  was  located 
well  forward  of  its  normal  site  toward  the  angle  of  the  jaw.  A 
congenital  fistula,  too  small  to  be  followed  by  the  finest  probe, 
exists  in  front  of  each  appendage.  The  operation  for  the  relief 
of  the  deformity  consisted  in  detaching  the  mass  except  at  the 
point  nearest  the  auditory  meatus,  at  which  place  a  small  por- 
tion of  the  contained  cartilage,  together  with  its  coverings,  was 
left  attached  to  a  skin  pedicle  and  transplanted  to  the  normal 
site  of  the  tragus  and  there  sutured,  a  circular  bit  of  skin  being 
removed  at  this  point  to  receive  it.     The  remaining  portion  of 
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the  appendages  was  excised.      The  casts  presented  show  the 
deformity  as  it  existed  before  the  operation. 

TORTICOLLIS. 

Dr.  J.  D.  RusHMORE. 

Case  I. — Female,  admitted  to  St.  Peter's  Hospital,  Brooklyn, 
in  March,  1891,  suffering  from  well-marked  wry  neck  on  right 
side  of  many  years'  standing  and  traceable  to  no  recognized 
general  or  local  cause.  The  deformity  interfered  with  her  ad- 
vancement in  her  occupation  as  a  dancer.  The  sternal  and 
clavicular  attachments  of  the  sterno-mastoid  muscle  were  cut  by 
drawing  the  skin  strongly  toward  the  median  line,  making  a 
skin  puncture,  passing  a  director  under  the  tendon  which  was 
cut,  and  then  drawing  the  skin  strongly  away  from  the  median 
line  and  cutting  all  the  tissue  lying  over  the  director,  and  finally 
the  clavicular  attachment.  In  this  way  the  large,  unsightly  scar 
of  an  open  operation  was  avoided,  as  well  as  the  risks  of  a  sub- 
cutaneous section.  An  almost  imperceptible  scar  is  left,  and 
the  result  is  perfect. 

SEPARATION    OF    FEMORAL    HEAD. 

Case  II. — Male,  aged  sixteen  years,  admitted  to  Brooklyn 
Hospital  May  12,  1890,  with  a  pubic  dislocation  of  right  femur. 
The  inability  to  use  the  limb  was  developed  suddenly  while 
walking;  but  the  patient  had  been  in  the  habit  of  separating  his 
legs  as  wide  apart  as  possible  for  several  months,  and  had  grad- 
ually acquired  the  ability  to  bring  the  buttocks  into  contact  with 
the  floor  with  the  knee-joints  extended.  The  hip-joint  was 
opened  and  the  dislocation  reduced  with  some  difficulty,  and 
healing  was  complete  by  June  15th.  Subsequently,  under 
the  care  of  one  of  my  associates,  the  limb  was  thought  to  be 
shortened  and  the  head  of  the  bone  displaced.  Efforts  were 
made  unsuccessfully  to  reduce  the  dislocation;  the  joint  was 
then  opened  and  the  head  of  the  bone  found  in  place,  but  sepa- 
rated from  the  neck.     The  loose  bone  was  removed,  the  neck 
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sawn  off,  and  the  limb  placed  in  a  plaster-of-Paris  splint.  Sup- 
puration with  marked  loss  of  flesh  and  strength  followed  ;  but 
when  I  assumed  the  care  of  him  again,  on  December  ist,  the 
wound  had  been  healed  for  several  weeks  and  his  general 
condition  was  much  improved.  The  knee,  however,  without 
having  been  originally  injured,  and  without  having  subse- 
quently shown  any  evidence  of  inflammatory  trouble,  was 
found,  when  the  plaster  splint  was  removed,  to  be  stiff  from 
adhesions,  apparently  extra-articular.  The  joint  was  poulticed 
for  a  week,  and  at  the  beginning  of  an  attempt  to  break  up  the 
adhesions  the  tibia  was  fractured  just  below  the  tubercle.  The 
leg  was  now  put  up  in  a  plaster  splint,  and  the  bone  found  united 
at  the  end  of  a  month.  In  February,  1891,  he  left  the  hospital 
with  the  limb  one  and  a  half  inches  shorter  than  the  opposite 
limb,  and  the  hip  and  knee-joint  becoming  more  and  more  use- 
ful under  gentle,  passive  motion.  Now,  more  than  four  years 
after  being  discharged  from  the  hospital,  he  has  all  the  motions 
of  the  hip  and  complete  use  of  the  knee-joint.  Except  for  the 
shortening,  which  is  still  one  and  a  half  inches,  the  patient  says 
the  limb  is  as  good  but  not  so  well  developed  as  the  fellow- 
limb,  and  objective  examination  seems  to  verify  his  statements. 

fracture  of  pelvis. 

Dr.  Charles  McBurney. 

This  gentleman  has  kindly  consented  to  come  before  you 
to-day  on  account  of  the  great  desire  I  felt  of  showing  you  a 
patient  that  had  suffered  a  very  severe  injury  and  had  undergone 
very  extensive  surgical  work.  On  the  20th  of  last  November, 
while  riding  a  horse,  hunting,  the  rider  was  thrown,  falling  flat  on 
the  abdomen,  and  the  horse  fell  upon  him.  No  shock  of  any 
severity  occurred,  and  the  patient  was  transferred  to  his  room, 
where  I  visited  him  several  hours  later.  At  the  first  examina- 
tion he  appeared  to  be  in  a  fairly  good  condition,  and  his  cour- 
age and  coolness  were  of  much  help.  To  the  eye  there  was  no 
evidence  of  injury  beyond  a  slight  ecchymosis  of  the  scrotum, 
but  examination  showed  that  some  injury  of  a  serious  nature 
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had  been  inflicted  upon  the  pelvis.  He  was  totally  unable  to 
pass  urine.  There  was  no  obstruction  to  the  passage  of  the 
catheter,  but  blood  alone  flowed  through  it.  Examination  by 
the  rectum  aided  me  in  making  the  diagnosis,  and,  it  became 
clear  that  we  had  to  deal  with  a  very  extensive  fracture  of  the 
pelvis  and  great  injury  to  the  urethra,  and  operation  was  imme- 
diately decided  upon,  which  was  done  by  giving  attention  to  the 
perineum.  A  large  incision  was  necessarily  made  to  determine 
the  extent  of  the  injury.  In  making  this  incision  in  the  first 
place  the  intention  was  to  find  the  deep  urethra  and  drain  the 
bladder.  The  latter  could  not  be  reached  through  the  perineum, 
for  the  urethra  had  been  entirely  divided  at  the  membranous 
portion  and  the  bladder  had  been  so  displaced  upward  by  ex- 
travasated  blood  and  urine  that  it  was  utterly  impossible  to  reach 
it.  A  suprapubic  incision  was  therefore  made,  the  bladder  found, 
and  an  opening  made  in  its  apex.  An  instrument  was  at  once  in- 
serted and  passed  from  within  outward  through  the  prostatic  ure- 
thra. The  instrument  on  withdrawal  carried  with  it  a  rubber  tube, 
and  so  perineal  drainage  of  the  bladder  was  secured.  During 
this  operation  it  was  ascertained  that  a  very  extensive  fracture  of 
the  pelvis  existed,  and  at  the  following  points,  through  the  hori- 
zontal ramus  of  the  pubes  and  the  ascending  ramus  of  the  ischium 
on  either  side,  and  again  at  or  near  the  sacro-iliac  junction  on 
the  left  side.  The  pelvis  was  full  of  urine  and  extravasated 
blood.  It  was  not  known  whether  any  direct  communication 
with  the  peritoneal  cavity  had  been  established  by  the  injury, 
but  that  such  complication  should  not  be  overlooked  the  supra- 
pubic incision  was  prolonged  upward,  the  peritoneal  cavity  was 
laid  open,  and  it  was  found  to  contain  a  quantity  of  bloody 
urine.  Drainage-tubes  were  then  inserted  at  various  points,  the 
bladder  being  drained  by  tubes  through  the  perineum.  All  the 
fractures  have  united  and  the  bladder  has  entirely  resumed  its 
function.  The  patient  has  about  three-eighths  of  an  inch  short- 
ening on  one  side.  A  No.  29  French  sound  can  now  be  passed 
easily.  There  is  still  a  very  minute  opening  in  the  perineum. 
In  connection  with  the  case  I  may  mention  that  a  considerable 
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number  of  small  calculi  formed  during  the  period  of  rest  on  the 
back,  and  these  have  been  discharged  with  great  readiness. 
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I  wish  to  introduce  to  you  now  my  friend,  Dr.  Edward  W. 
Lambert,  of  this  city.  Dr.  Lambert  had  had  great  trouble  with 
the  left  tonsil  for  some  months,  and  had  received  careful  local 
treatment.  The  disturbance  in  the  throat  increased,  and  he 
came  to  me  in  the  latter  part  of  January,  1893,  when  examina- 
tion showed  that  we  had  to  deal  with  extensive  malignant  dis- 
ease of  the  left  tonsil.  To  confirm  the  diagnosis,  examination  of 
the  tissue  was  made  by  Dr.  T.  M.  Prudden,  and  the  report  was 
that  we  had  to  deal  with  a  pure  epithelioma.  In  addition  to  the 
tonsillar  disease  we  found  in  the  neck  a  number  of  tumors,  one 
of  the  size  of  a  small  hen's  egg,  and  the  question  was  carefully 
considered  as  to  whether  or  not  operation  be  done.  The  patient's 
condition  was  good,  and  on  February  1st  I  did  the  operation 
with  the  assistance  of  Dr.  L.  A.  Hinson  and  Dr.  C.  T.  Parker. 
A  long  incision  was  made  from  the  lobe  of  the  ear  downward  in 
order  that  the  diseased  glands  might  be  disposed  of  at  once, 
the  dissection  being  carried  beyond  the  limit  of  the  disease.  I 
should  have  stated  that  before  this  incision  was  made  a  prelimi- 
nary tracheotomy  was  done,  in  order  that  the  operation  might 
proceed  more  rapidly.  The  external  carotid  artery  was  then 
tied,  the  submaxillary  glands  and  lymphatics  in  that  neighbor- 
hood were  removed,  and  the  jaw  was  then  divided.  The  incision 
for  division  of  the  jaw  ran  from  the  middle  of  the  first  incision 
forward  and  upward  across  the  anterior  edge  of  the  masseter. 
This  was  done  in  order  that  the  whole  angle  of  the  jaw  might 
be  retracted  and  afterward  replaced,  and  I  found  the  method 
very  satisfactory.  After  dividing  the  jaw,  the  angle  and  ramus 
were  drawn  back  and  the  tonsil  was  fully  exposed  to  view. 
There  was  practically  no  hemorrhage.  The  whole  tonsil  and 
all  the  adjacent  tissue  was  removed,  including  quite  a  section 
of  the  soft  palate.  The  wound  was  then  closed,  and  the  patient 
was  fed  by  the  rectum  for  a  few  days  and  afterward  by  stomach- 
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tube.  During  the  fifth,  sixth,  and  seventh  days  symptoms  of 
iodoform-poisoning-  were  noted,  which  soon  disappeared.  A 
second  examination  of  the  material  removed  was  made  by  Dr. 
Prudden  and  the  diagnosis  of  epithelioma  again  confirmed.  I 
have  the  specimen  here.  The  patient  has  remained  perfectly 
well  since  the  operation,  and  is  now  strong  and  vigorous. 

SARCOMA    OF    RADIUS. 

I  thought  this  young  woman  might  interest  you.  She  was 
operated  upon  about  two  weeks  ago  for  a  spindle-cell  sarcoma 
originating  in  the  lower  end  of  the  radius.  Previous  section  had 
demonstrated  the  fact  that  the  tumor  had  invaded  the  medullary 
cavity  and,  partially,  the  capsule.  The  diagnosis  was  made, 
first  by  the  eye,  then  by  microscopical  examination,  and  then 
by  operation.  The  first  question  that  arose  was,  Shall  amputa- 
tion at  the  elbow  be  done?  It  was  clear  that  the  radius  had 
originated  the  disease,  so  that  it  should  be  removed,  and  I  was 
satisfied  that  the  ulnar  was  not  diseased,  and  also  that  the  soft 
parts  were  uninvolved.  Following  the  ordinary  rules,  I  pre- 
sume amputation  would  have  been  done  at  the  elbow,  but  it 
seemed  to  me  that  if  we  could  get  rid  of  the  whole  of  the 
radius,  together  with  the  adjacent  portion  of  ulna  and  soft  parts, 
that  the  result  would  be  as  good  as  if  section  at  or  above  the 
elbow  were  made.  The  radius  was  completely  resected.  The 
ulnar  was  divided  at  the  middle,  and  as  one  could  hardly  trust 
for  flexion  to  the  brachialis  anticus,  the  tendon  of  the  biceps 
was  firmly  stitched  to  the  base  of  the  coronoid  process  of  the 
ulna.  As  you  see,  the  patient  now  has  the  use  of  the  muscle. 
I  think  we  shall  have  a  useful  forearm  for  the  adaptation  of  an 
artificial  limb  in  the  good  flexion  and  extension  at  the  elbow. 

TRAUMATIC    POPLITEAL   ANEURISM. 

This  young  man  has  interested  me  very  much.  Two  months 
ago  he  was  handling  a  revolver,  when  it  dropped  on  the  floor 
and  was   discharged,  a  32-calibre    ball   entering  the   thigh  on 
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the  inner  side  about  six  inches  above  the  knee,  passing  behind 
the  femur,  and  emerging  on  the  outer  side  just  below  the  knee. 
It  is  said  that  he  bled  very  profusely  indeed.  He  called  on  a 
physician,  who  did  not  interfere  with  the  wound,  and  it  healed 
rapidly.  On  the  tenth  day  a  pulsating  tumor  was  noticed  in  the 
popliteal  space.  The  tumor  increased  in  size,  and  on  April 
lOth  no  pulsation  could  be  felt  behind  the  internal  malleolus, 
and  a  loud  venous  thrill  could  be  felt  and  heard  all  the  way  to 
the  groin  and  half-way  down  the  leg.  The  inference  was  drawn 
that  we  had  to  deal  with  a  wound  of  the  popliteal  artery  and 
vein,  and  I  presented  the  advisability  of  amputation,  as  the  leg 
was  swollen  and  discolored  and  its  condition  very  unsatisfac- 
tory. I  made  a  long  incision  posteriorly,  and,  finding  that  the 
tumor  could  be  completely  encircled  by  dissection,  I  tied  the 
popliteal  artery  and  vein  above  and  below  the  tumor  and  re- 
moved the  latter  entire.  Primary  union  took  place,  which  was 
gratifying.  On  the  fourth  day  there  was  slight  disturbance  of 
nutrition,  and  some  small  necrotic  areas  were  noted  on  the  leg 
and  foot.  These  spots  are  now  healing  rapidly.  The  anterior 
leg  muscles  are  somewhat  enfeebled,  but  he  has  power  and  can 
move  the  foot.  No  large  nerves  were  divided.  He  can  flex 
and  extend  the  leg  at  the  knee  completely. 
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This  patient  suffered  a  complete  rupture  of  the  right  quadri- 
ceps extensor  tendon  two  and  a  half  years  ago,  and  about  eight 
months  ago  he  ruptured  the  left  one  at  the  same  point  just 
above  the  patella.  The  same  operation  was  done  in  each  case. 
A  transverse  incision  was  made.  The  suturing  was  done  by 
carrying  heavy  catgut  sutures  through  the  lower  end  of  the 
tendon  and  through  the  upper  edge  of  the  patella,  the  rest  of 
the  suturing  being  done  with  ordinary  catgut  suture.  In  both 
cases  we  had  primary  union  and  a  complete  restoration  of  func- 
tion. 
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REMOVAL   OF    LOWER    JAW. 

This  patient  was  operated  on  for  ostitis  of  the  lower  jaw  in 
December,  1893.  The  diagnosis  was  made  by  preliminary  in- 
cision and  microscopical  examination  of  the  tissue.  The  entire 
left  half  of  the  jaw  was  removed  from  the  symphysis  to  the  tem- 
poral bone.  The  method  was  adopted  which  I  have  previously 
used  in  these  cases,  and  which  I  have  employed  to  prevent  the 
displacement  of  the  remaining  half  of  the  jaw,  as  well  as  to  en- 
courage the  function  of  the  muscles  of  mastication.  The  day 
after  the  operation  a  rubber  interdental  splint  was  inserted,  so 
that  the  remaining  half-jaw  could  be  held  accurately  in  its  origi- 
nal position.  For  about  three  weeks  after  the  operation  the  jaw 
was  not  allowed  to  move  out  of  its  place.  As  soon  as  the  wound 
had  healed  my  apparatus  was  applied,  which  consisted  essen- 
tially of  a  spiral  spring  firmly  attached  to  an  upper  left  molar 
above  and  to  a  right  incisor  below.  The  interdental  splint 
being  removed  the  constant  action  of  the  spring  allowed  the 
mouth  to  be  opened  and  shut,  and  at  the  same  time  the  proper 
position  of  the  lower  half  jaw  was  continuously  preserved. 
When  the  spring  was  in  place  the  patient  could  eat  perfectly 
well,  but  she  soon  grew  tired  of  it  and  took  it  out.  The  spring 
I  employ  is  a  spiral  one.  The  articulation  in  this  case  is  quite 
perfect,  and  you  will  notice  that  the  patient  is  able  to  bite  an 
apple  or  a  very  hard  cracker  with  entire  ease.  The  muscles  of 
one  side  became  so  well  educated  after  a  short  time  that  all  ap- 
paratus can  be  dispensed  with. 

APPENDICITIS. 

I  have  brought  this  patient  in  to  show  you  the  result  of  oper- 
ation for  recurring  appendicitis.  I  operated  on  this  patient  three 
weeks  ago  last  Saturday,  and  the  stitches  have  just  been  taken 
out.  He  left  his  bed  on  the  fifteenth  day.  The  method  of 
operation  I  employ  has  already  been  published,  and  I  have  been 
much  gratified  with  the  results  obtained.    I  never  do  the  opera- 
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tion  excepting  during  the  period  of  quiescence.  It  consists  in 
making  an  incision  parallel  with  the  fibres  of  the  external  ob- 
lique about  one  and  a  half  inches  internal  to  the  anterior  spine 
of  the  ilium,  the  fibres  being  simply  split.  This  split  having 
been  made  in  the  fibres  of  the  external  oblique,  the  surface  of 
the  internal  oblique  is  then  exposed,  which  again  covers  the 
transversalis  muscle,  the  fibres  of  these  two  muscles  at  this  point 
being  nearly  parallel.  The  separation  of  the  external  oblique 
is  made  from  above  downward  and  the  transversalis  and  internal 
oblique  fibres  are  separated  in  a  line  at  right  angles  to  the  first 
incision.  The  fascia  transversalis  and  the  peritoneum  are  then 
incised.  The  opening  is  not  a  large  one,  but  it  is  sufficient. 
It  has  this  advantage,  however:  one  is  not  obliged  to  work  in  a 
small  area,  as  the  opening  can  be  moved  about,  although  the 
entrance  is  small.  Quite  serious  cases  of  recurring  appendicitis 
may  be  treated  in  this  way,  and  no  patient  has  died  under  my 
observation  thus  far,  although  I  have  operated  upon  over  thirty 
cases.  The  muscular  fibres  fall  back  very  readily  in  their  places, 
and  I  usually  suture  them  with  a  few  stitches.  The  aponeurosis 
of  the  external  oblique  is  also  sutured.  The  operation  has  the 
advantage  that  there  is  no  division  of  tendinous  or  muscular 
fibre,  and  there  is  little  or  no  bleeding  during  the  operation. 
Another  important  advantage  in  the  operation  is  that  no  impor- 
tant nerves  are  divided.  Some  important  branches  run  directly 
across  this  line,  and  an  incision  that  passes  through  the  muscu- 
lar fibres  necessarily  divides  them.  Hence  the  condition  of  the 
abdominal  muscles  is  better  after  this  operation.  The  rapidity 
of  the  healing  is  very  great,  the  patient  being  entirely  well  at 
the  end  of  the  second  week.  The  success  has  been  so  great 
that  I  am  feeling  more  and  more  confidence  in  the  operation. 

This  patient  was  operated  on  in  the  same  way  six  months 
ago.  Notice  the  symmetry  of  the  abdomen.  The  patient's 
recti  are  precisely  alike,  and  they  have  absolute  and  perfect 
elasticity.  The  only  scar  is  that  which  you  can  see  with  the 
eye.     There  is  really  no  difference  between  the  two  sides. 
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Tendo-Achillis,  suture  of,  500 

Testicles,  celluloid,  488 

Thrombosis  of  jugular  vein,  495 

Thyroidectomy,  480 

Tiffany,  L.  McLane,  96 

Tongue,  cancer  of,  45 

removal  of,  494 
Tonsil,  epithelioma  of,  505 
Torticollis,  502 

Transperitoneal  uretero-lithotomy,  381 
Traumatic  popliteal  aneurism,  506 
Tuberculosis  of  the  female  breast,  498 

Ulnar  nerve,  dislocation  of,  281 

displacement  of,  375 
Uretero-lithotomy,  transperitoneal,  381 
Urethrotome,  468 

Vander  Veer,  Ely,  345 
Varicose  veins,  467 

Warren,  J.  Collins,  100,  344 
Weeks,  S.  H.,  347 
Weir,  Robert  F.,  189 
Wharton,  H.  R.,  201,  281 
White,  J.  William,  103 
Wight,  J.  S.,  51,  95 
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